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j&-fi#£t3*vfta& J , HER 2ftft£%|g%9lT£ff&m£ J: tf&fifcfcr&iSE 
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Cell Biol. USA 9:347-353(l990);£J:O ? Byr 
nh. Nature 344 : 6 6 7 -6 7 Od 9 9 0)); L--fel^^>£ 
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)) ; C T L A - 4 0»##(L isley^ J. Exp. Med. 174:5 
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0535~10539(l99l);Lesslauer^Eur. J. Imm 
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4) ^#f,o :<Oill©iK07-A(t H MkStlTiftXD 3 a:M*3 X If 

MkSftfcJftCD 3 r Mil^«J: oTM?tL^> 0 |jl 2 (07 - A {i, I gG©F 
cK^>i:Ug P 12 0<v££*mi CD4^)IMK^ >?)-£B£#-£ 
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ttS^Sfit'J >/-?^X7^^ *bK^ y, s -$ (P B 
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, Nature 3 0 5 : 5 3 7 -5 4 Od 9 8 3 ))» 
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9 8 6»o ZHb<DmtL<%^m<Dtt : &mii, BsAb«^ffiT?^, Z 
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r-yf-f *7° WKcfc&ftillkSrfi 1 ? Tt&KJ^HK&ftStLT^&o 
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BB-CflSiiS *L#* 0 T^feJ (protuberance) (i, $ i o^ij ^yf- V<D%-WK& 
$ 4: 7 5 </ mil)®* , «t ij * £ &m (Wx. tf, f- d -> > 4 (i h 'J 7° 

r7 

^l?^tW^ rSSHJ (cavity)}*, ftftfc, ^147^111**, «t 

7°f- Kt^2©*'J^^f KtOBTjgi^tlJJ:^ mikCioTi*^ 
(Hi B) c 

^^4«ft7 7->*f^7'^-7^7*7'J-(Vaughan, T. J 
.€> (1996) Nature Biotechnology 14:309- 
3 14, £*Ui##i: LT^W^W*W«I#*^3BI&* *lfc) 

ofc^Offil*<®ie>S>*lfc(V a u g h a n, T. J. h ( 1 9 9 6) ±I£) 0 

mm? & ^ r n -7 ibf-v - #M#^t^/c#<7)iiij{i , na^m^n 



(18) mm.2 001-523971 

>f > ^tti k: JE l < *mb* l ft *l ^ 4 y v - comm'p-f i 

o TS©1) : l) #ffi-C«1-^>» lO^'J^y 

f- 

Fi3 J: * 2 ©>K 'J ^ 7*f- KQs X lflfitfta>££flf fcftoT 3 t> ft £ *K 'J ^ 7°f- 

O#U^7*?-Kj3«fc0 f fc2eG# , J^7*?-K) <&**l***Ui, $ 1 <7>*° 'J ^7°f- F 
t^20 (f fc|±, ^-ft< kt> 1 oc^3£>ft&) #'J^7*f- Kfce>KI<&#ffi*^ 

<7)*°U^7°f- Ft $ £>ft£*°'J^7'f- Kt^)M(7)^ftffi2^ffl^#ji1-^ ; * 

<t a 8 2 ) itriaco^ i CD # >j ^7'f- k# i < i o<£ $ <<, ft 4 # <j ^ 7*f- 

>f V fiPT^Sil* J: OTirSEeafc^*, 8 1 <J ^7'f- F^nrigi^ J: 

H80%> *J i L< (i^ft < t 9 0%, J: *)KPi L< li^ft <H9 5%, 
ftiffiKli 1 0 0 %©BayiJK-ttOT5 y*E9iJI^-tt*^4 0 

(i) Hfio*y^^f-K, ^2(0^^^ K^icr^ai-ieasra- k 
(i i) a±*^t»^^#s#^im#*[iiiiiT^»x^o 
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*%w<Dij&m}<7>nm3M^&^x, m l^u^f- form a. m2<v 

^.j^ 7 -f- K<7)#ffic7)Mf-^-^^«i:ffi5:#ffl-r^ J: o KWMZti, * 
7tl,ri:i:J:oTy7JV7^ KiB^^SS 1 <7>*° 'J ^ 7f- K fc $ 2 'J ^ 7°f- 

^7f- KSra- K1" Ji'-MrSUfc* a- Ki"4 J: 9 Ktc04£ 

o 

*ISWo>Srft©aiw*iH8#K*^T, » l <7>*°<J ^7°f- Ffc «t t^ft < 4 
lo©? t> & 3> # U ^ 7°f- F (ifcfi, K) OWTJSrn- FT 

ffifi, ^<Hlo<?)?t ) ^j,fij^7'f K (ifcti, Sl2<7)*K'J^7°f- F) 
±(7)v)Uf-^-^ Fp< -f > tffl2f^ffl1-* J: 0 KEiBStiT, $ 1 (7>* o, J^7 0 f- 

K<7)$f i Lv^*3K#t*^r, >tt, SMitf)* 1 ^ 



(20) ®m2 0 0 1 - 5 2 3 9 7 1 

o 

; 

M^fcffi&U ^tU^oT, IH2<75* 0 iJ^7°^ K^^^B^^^r^Xflo 

(c) M%ttmi<»mm&x.xf%2<D®m*m±Mm^m\Lx, muomi 

t i> itzmt tv^t-e^ t9#& 0 -<7)<J: ? &#cMT-et±, ^liiMIit 

F i g i n i h<Dlijk (Figini.M. h (1994) J. Mol. Bio 
1. 239:68-78^ £*Ui##i: %<V-£fotf*WMmdp^m&$ 
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M^n^-r sda i a~@ ic*#D, *a*^.«uiftoJ§**^?>iajR$*L49f 

L< ti/J?* < t 4> 9 0ll%^IUo 
HB<7)f£iji&ra 

@1A~IS1Co ilAli, t-' fb«fc *) fc^r nvjl/f-v-'fb^if 
v^rav;pf-T->fki3«fcO f *^v;i/f-v-'fk<J: "9 £ Lv>J: ■? fc, £ (H) 

H2A~IS2Co E2Af±, 7 7 — V t 4 7^~f ^ — p R A 2 £"f£ffl"t" 

&o 112 BWU ^JfcSftfclfK^&ftStStU&Cii 3^ M13«1<5?I I 
I ? ft £ (DWk-o? y LT\ S^OfltfeT- (El 1 i s o n <b s N 

ucleic Acids Res. 1 0 : 4 0 7 1 - 4 0 7 9 (1 9 8 2)) ^ 
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^f^VfrhmmZtlk^-H- KC g D75 Lasky, L. A. jfejtf 
Dowbenko, D. J. O 9 8 4 )D N A 3:23~29;Berman 
, P.W. h (1985) Science 227:1490-1492), is 
J:tf»##|itt£7*nr7-#0^*^- -If (Genenase) jO«(G 
) g&tfc (Carter, P. f> ( 1 9 8 9) ProteinslStructu 
re. Function and Genetics 6:240 — 248) <7> 
tmKWfrti&o EI 2 Cli, SBiRSft&C 3mU^<Dm^K, K a b a t h<D 

l%s 688-696 N I H> Bethesda, MD(l99l) 0 ItfecT) 

lfc<^£&MJI6Mt$tl&(3 6 6 , 368*5«fcO f 407 )o 

IH3A-[ll3Co 03 A^JU 5 ^ Bti, ft5ffi#*H? ClaOt fc & Hjft#CAb) 

(I a : H : L) fcjpU yWti, ^fefiE^J^ f Uttl-^Mtlv^v 

H4 14, A x 1 , Rse, I g E R v 0 b-Risi^VEGFCWt^tltt 
8«©**4fii;frOVLS5S©ib«-C*4o EBIfeil (K a b a t *> ( 
19 9 1) ±15) Sfcttflliij&lfe (Chothia, C. ^WLesk, A. 
M. J.Mol. Biol. (1987) 196:901-917) fcifi 
H^CDRH^)&S£> Zii?fis Tiisi^tUoT^to Ax l. 7 

0 5 (i> SiRS JlfcffiO b-R*n->fcJ: OtfuH ER3^n- X 
H6oMpl-IgG*iO , HER3-I g G ^ftt Z>fflm%&*tfi&t Z> tz 
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t><D*ty MyfELTSA, K&LfcifrfctiU Y 3 4 9 C : T 3 6 6 S : L 3 
6 8 A : Y 4 0 7 V/T 3 6 6' W: S 3 5 4' C ©SERfc-gMr-J-iStM p 1 X 
titH E R 3 <OB s I g G?*i), F c««*SE»$*fcMlC-*-47COSiMp 1 & 

tzimn ER3c7>i gGUi K&m ttz 0 
@7it m^tnmMft ( a d c c ) <t>m%&*k<omyj 7 -c 

ife^o ADCCIi, £M (S 354C:T36 6W/Y 3 4 9' C : T3 6 6 
' S:L368' A: Y4 0 7' V) 4 fctt»&ll<0 F c **V>li7>f V * >f 7* 
^*-st1-^3> hn-jvift (E25, Presta, L. G. h (1993) 
J. Immunol. 1 5 1:2 6 2 3 -2 6 3 2) OV>f ^^^ttS h u 
MA b 4 D 5 - 5 (Carter, P. f. ( 1 9 9 2) PNAS USA 89 
14285-42 8, 9) HioTH^?^, J£# ( 1 2 5 n g/m 1 ) £x 
h- *«Jlll#*x 7 j. * * -*ffljfei= itFSK-BR-S & ftflUfe fc HC/^L tz it 
TM >4fa.^-->3 > Lfc ? yUf-i'li, 3 3l^iBlSE'fit*J:U f 3'o^4* 

H8 li, HE R 3 H^-tT^jfe$tL7ttn;#<7)^t 0 b - Rfc# LT&feS *l 

0%-c*ae«*^r-r4iS:#*iiaAt*-j-o 8%~9 9%-e* 

o 

I. *eH 

|"/\f a-7ji/f r A rn7)i/f7-* 'J ^7°f- KJ tfcli hrnv* 

* v -#S##TOu#J (2 > < , »l©jffJ^^K*J: 2 (?) *° "J 

£^T, 85 1 <D t° V ^ 7°f- h*t&%< t & li<7)75 ylffllWo ^ro 
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£lfW,2<D *° ] ) ^ 7°^ Kfc ioTli?tlJ hfnNv-J &£*fifc* s T 
& & i/Mi *° >; ^ 7*f- 11^*'^ 7*f- K£ J: * 2 CD *° D ^ 7> KAU 

n-7^^v-H5C-r^^&<j^#l^^(i> ^fnNv- C^iJx. (i\ Die 
t s c h h (±f£) Hd:oTfe®?tL^-fi#^tt^#»HT-)> AfnMj 
v- CflnRtf, Chamowf) (±f£) i:J:otlEl$*i4Ab/I a+>?), 

w v 7s )u y ^ m & * %>$l t i> mm * * - * * t> l t*b 2^ m -r & t t 

fttiiteiofioifc tt|g&o*§2ft ffl # 'J ^ 7*f- k«o#® * i 
fcrt s T^&o v;vf-v-^ Kpf-f>{i> M^D^jy^TO^^i:^ 

gE^nT-'J ^^Eft-fiBISWttWBKSPCT/US 9 0/0 6 8 4 9f (tjt 

*i*rtf»tTfc < x ty7-^|i:^n*t?77-J: 19 ^AfDNv 
-<B$Jft>&«3 MMEitStia «fc -5 HtttH-4ifc*«"e§4o BIWfrtftti 
IIPCT/U S 9 6 /0 1 5 9 8f (£*Ui##i: LT*<&£#*«$E#I* : + 
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oT«H£ti&o |tfei:RI-^**i*:»iSWtt1-*^:*«Oftflt»'fl: T^SJ 

t^it^M^'n/V^^lt IgGi, IgG:, IgG s ifcliIgG4©t 
-T9 4"f, IgA, I g E > I g D i fcttl gM^f>#j; Ig 
Gi, IgG^ I gGj^ fcttl gG4»^ U>„ 



* 7 v <J ^ 7> K^*1"o 'J ^ KtiU v? tL#^ x M 

7 U fittli, 5 0itf)ffi<97?;M (#4 L< fi> ft 9 
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fc** 7&^r d^H-?***, ^<7> <£ 9 & ; Hiii£"f£ffl LT> +f- > 7°;^4 , <Dtt 
7 r - v-r-f 7 7°1/- 7^ 7*7 'J -OiHSOfcfr $ i i: <fc ot\ 
7^7*5 'J -tt* m*.H* Vaughan^ (1996) C±fe)(rJ: ^fE«£ti 

8 0 %> fff L < ti^ft < t "b 9 0%, J: »>Jf S L< <H95%, 
fffKtilO 0%wra-14O7 5>'»E9!ira-1ft*^rl-*e«-e**o *ii7 

&£«E?!itiu jfc«s 2 ooeaiEflWfitti-* <t ? fetL^Eyy-c* 

LTv ®^?tl/c7-Y 7*7 y-©^D-VKE&*t4««t^--e*4o Jt«S 

7-f /?'j-o^n->©ioS **Wi<£ 

«ti:i:iftU», tnlM^CDR^Mtl^ geyiJ5eii (K a 

bat?) (19 9 1) ±|S) £fcfifl&i£iE& (C h o t h i a £ «k L e s k C 
1 9 8 7)J. Mo 1. B i o 1. 196:901-917) CftoTftiStJ 

^2<7)7^ 7®@e?flJ?>7 5 /St t*<7)< ^^Ct^^^i^l^o *°<J^ 



(27) 001-523971 
*°'J^7f-K (ffi&M^ft^^tl/c^'J^'f- K) 5&««fflS*L, 

@|J¥ > ; A"* > ; 'J ; « - l St h 'J 7-> > 

; >f ^ya'J v Ail ; -f > -> a. "J vb« ; 7°n^ >v a. "J > ; m&MMfrfr^y 
; v=.y ; JtfMk*^* > ; yfriiiy ; &V I I I CH^ ^IXSi 1 

> Ifil&HT-fc «t ^"7 * 7 tf ;i/7*7 7 ^MHT- ; 7°n r 4 7 C * if<7) 

fmrnrnj- ; ^m*^ h ■) v&msLmj- ; WMMSttM ; 7 a ^7-^ s t 

ttfc 'J V* fcttjfiJ»Sl , /9^5 7-y>^1^kH-7- (t-pA) %W?7 

x 5 7 -y>f£1&ftH^ ; ; h v>\£ y ; iidUjicgHT- ; JKHHSTEH 

^- aisitflfiaMSJEB-?— /? ; i'/^77 "J-*--* ; RANTESd egu 
lated on activation normally T — cell 
expressed and s e c r e t ed); t f-7^77- v^jGe ? 
ys*?M(M I P I - 1 - a ) ; H|7*/^ 7^7*3 >;?a 

-7 ; l/7*-7>A®£ ; k 73^7 7 Bit : 7*D 1^7 ^7 7 ! 7 7 7t 

iifJM* HUil^ 7"f- K ; p -7? ?-?-Jf%t'<7)fflLtk%>)? yWSL ; DN 
as e M>fetr>; 7*f-lf 7 ; jfoWrt&fflJMtHT-Cv E G F) ; 

>ifclijfc*£ (ifjfi) Hf^H:^- ; >f >r^'J v ; 7"nf^ >Ai fcf47* 
Pr-f 7D ; 'J ^^fSf ; #S»Sm*H?-(B D NF )> -a-"a h n 7 -f 
>-3, -.x-nbn7-f7-^ r.a-oFn7-f >-5itli-a-nhn 
7^7-6<NT-3> NT-4, N T -.5 i tz 14 N T - 6 ), **W4NGF- 
0*^<&*M^«H?**<0tt£#M* ; JfiL^fcftfcJWfiH^CPDGF); a 
FGF*J:0 f bFGF4r ^»fiMM*l : ±£^JitHT- ( E G F ) ; T 
GF-/? 1, TGF-/?2, TGF-^3, TGF-/?4£fcf4TGF-/95£ 
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Urtf TGF-a^i^TGF-/?^ t*<D f7>7*-5 > JfiH^CT G F ) ; 
>f >->i 'J >iJ|IB^- I £ «£ CM >->i 'J vflUtSSH?- I I Ci G F - I 
^J:CFIGF-Il);des (1-3) - I G F - I (JB I G F - I >f > v 
a >«Ht5SH^jg^^ >^S;CD-3, C D - 4 , C D- 8 * J: CfC D - 
1 9 ft C D ? R ; x x n *K>f xf>; #|§igB^- ;^fA;h^-» 

^iJ>M>^-7in>- 7 )i ^<d-T ^-7id> ; a MflftH? (C 
SF) it, 0Ox.tf, M-CSF, GM-CSF^WG-CSFM^^-n^ 
(iDUIilf, IL-lHlL-10; Kv7A? 
--if ; T,«v-b7°?- ; gffill^w^t ; ^«HEJiH^ ; 9lx.it, AIDS 
x>^d-tV)— g&ft fc*<7>7-f n/^StJg ; Ifcii? H ; >^-b7°? 
-;7Kby> ; pfp^/^H ; fit*; is «t OLtfa^'j ^7°f- Kon-fft* 

f- KT*i. *fc 1 'J ^ 7'f- K£ J: O 5 ^ 2 (7)* 'J ^ 7"f- Ktt, (Tffi 

y\ tmk.it, w&<m& 4 y, v^-ft-mte k> >r <j # > kis-s* k 

*„ »*. »l©*'J^^fKlJ, J£to&>&W#3*i*^4< 
fct> looK>>f ^4r^tro £0<fc9ft Kpt-OWU M^ftitK, fiWM>C 
h 3 K * > ft fOSEft K> -< > T?* «9 > ^ 1 co # U ^ 7°f- F®M«lt 

^o^p(7(1-ftfc*>, &?£#3iHi\ TWOfefcfcaMR), L"fe7*-#'J^ 
7f-KG£fc, SiJ(7)l/-b7^-*°'J^7°f- K, r/^-o^>-8V 
•feT**- (IL-8R) *J:^>f^n^rn^7- (Wx.tf, L F A — 
I iftliG P I I I b/I I I a) t^7-^Iftt^,f^yf k), y # 
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y KjK'J KfllxJf, »if*ilS-?(N GF\ xj.-nFo7r/-3 ( 
NT - 3) fei^S^gfii? (BDNF) -Arakawa^ J. B 
iol. Chem. 2 6 9 (4 5) : 2 7 8 3 3~ 2 7 8 3 9 ( 1 9 9 4 ) X If 
Radziejewski^ Biochem. 3 2 (4 8 ) : 1 3 5 0 d 9 9 
3)\ IsXmmcDBl&VJJ >*°'J^7f- Kd^tf, y'Tff'fCd i abo 

LTtjfiftoMil^M^StU £c7)j§^ 5E#K^Wi, *3PJ<7>»2^*°V 

r»2 0*'J^7^FJ (i, T#®J £^LTlHl ?)*°'J^7> F££?#L# 
&{i S;<7>*°'J^7 0 f- Ft^Jo #ffi^iDx.T, ^2tf)* 0 V^7^ KJi % r^-^K 

^K^-O, t fctt»3|J&teK*>r Sfc»4Cii2 ChI K*4> 

*J:0»Cl F^-f >*£trifc'*Oj£'lt K^>f> (ifcli, 4^3?. 

^ > *#tr 1 1 ^-e§ So # 2 'J ^"7* KWU SfcfM* k^aS 

tm<DC»3 F>^ * «9, ^©tf'J^f-KOjMB* 

iit^>:H s t^o ^W^^2<7)^ 1 J^7°f- KfciiTfB**£* *i& 0 Jfi-* 
Mil* 'J K\ Hft*° «; ^ 7°f- K 4" > 1 1 i> fcifi#05E# K> -f 

>*#*#o*>5 0tfc;b^ M#fB^> TI£<7)5e»£#JM)> Hry*- 
*->j^7'f- KOfirt, S!J^Hr7'^-* , ;^7f- K\ <f>^-n>f*> 
-8Hr^- (IL-8R) iilf'f'/f ^'J^f n^7- («*.tf, L 
FA - I SfcttGP I I I b/ I I I a) t ¥4 v- ^Mf^ *'D^7°^ K) 

7-f y- 3 (NT - 3 ) £4 OTS (BDNF) -Arakaw 

ah, J . Biol. Chem. 2 6 9 (4 5) : 2 7 8 3 3 ~ 2 7 8 3 9 (19 
94) ^.ttfRadz i e j ewsk i ^ Biochem. 32 (4 8):13 
5 0 (1 9 9 3)), & X m%fc<D^%L F * 4 > *° 'J ^ 7> K C0fl x. Mf, v 7 #7* -f 
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^<7D^> ^<7)J:^& K^-f^fi, i£#©im8B#&lf#Sft*j&\ ifcfigi# 
OBrgEgRtoE^JI^-tiSr^r-tSo lfi#«>«fctt, £ge>8v*, ft#7?^>> 
K - W * »i -«&&4H^ y7*rV-, * p< 9 fit* 

Mkffi#J3J:tfPR IMAT I ZED T "ffi#) ^i^Mftfi? 
j5«£4*l*o mfo79y*>y] fctt, Fv> Fv\ Fab, Fab' 
W (ab') 2 «77^>h^n 0 

I'll Mfc(3*ifc)J MM<D#K V («x.tf, SSIt/:liSII) SMtti, * 

, n MUfi#(i> £##<G*I*ll14fc5E&Jrt (CDR) tft*^*****, 
gc7)#fltt, J: 0*86**^1- 4 r;K fcttSIMB 

4^tftt (K^-et#) WCDRKS*tS^:J:oTlilftx.?)liT 

/'J^FvWMit (FR) a&MU hSSlUo'tfl 

3m 2 »i itE^I © 1* *l H * ^ T lb $ *t 4 v> »3t * -S- tr i * a 
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^ k Mbetftit ^<Hio N nswuut 2 oobtsek^ >^ffi5ci 

fc, ttff Kit M^D^'J>©£fS(Fc), JUBWfctfU t FWn^ 
'J (Fc) <*>4?fc< fc t-SB*^tro t Mfcifofrtt, BMtotfiEfc-fr 

l«l©Sufi-Cv*^ (macaque) ■frA'fcftffifl:-*-* £ t K.X oT 
l^S*L4*L#^feBI*$*L4 P R I MAT I Z E D™ jftfrSr^tfo 

■ttz*>%^ -M^mmm, b s a b )* s > HS#*ttK:fr* f o s & 4 &#n 

?Ktt?Z>i> i )-l3<DT-&tZ%-r2>Tm<D£ o &&&&&& tflZ 

o «x.tf, trCF c y R I /fctC D15, etp 185HER2/Fc r RI I I C 
CD.16), jfiCD 3/etg.ttB«(l D 10) , SlCD 3/Jffip 1 8 5 HER \ 
etC D 3 /etp 9 7 ^ iiiC D 3 /et»J&#^ etC D 3 /StO VCAR-3, 
fetC D3/L-D 1 Qffi£»2T> )> etC D 3 /SU 9 - XBflfeHflft*^* yj± 

etEGF nr:/*-/etcD 3 , etc d 3 /etc am a i , etc D 3/et 
c d 1 9 , etc d 3 /u o v 1 8 , tmmmmi%®?-fr? (n c am) /etc 
D3, a* ft (fbp) /etCD3, et?Jl*;v^y~v^iiet^ 

(AMOC-3 1) /etCD-3 ;JB»Si:SC#»fi9K*S^1-4 7-At, #t 
7- At B s Ab> eW # 9 > /#t I d- 1, et 

cd 2 2/st-9-*'j etcD 7/et^* 1 ; >, etcD 3 8/S£-9-#u etc 

EA/et'J ->VA*L et-f ^-7in>- a ( I NF- a) /jfi/W 70 K- 
etCEA/ete>*7^*a^ <fc oT*S 

ttfkS ft* 7°n K9 7 ?Ktt-f& B s At, «*. tf> SEC D 3 0 /et7 V * 
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7.7 7 (<ItUi> 70v^-»*^7i-f7'0 K9 ? ^*<7)V-f 

^t-HBsAb, x. «f\ fet 7 ^ 7 "j > /mm.-? yzzs-r yf&mt®?- 

(tPA), fet7-f 7*1) >/K')D^t-b*|7 , 7^5 y -^yfS'&'fbHT- (uP 
A) fci:*; »gfflHr7 0 ^-H^LT^?l-^#*tI^b-r*7ti6OB s A b 
> ^iJx.{±\ fet«j£'J 7A?f (LDL) /fetF c V*.rf9- («^tf, F 
c 7 R K Fc 7 R I H/:liFc 7 RI I I) * if ; «t4£B<7)te3f 
TtefflSJtfcB sAb, fllxJiU fetC D 3 /fetM'Ml'^T. 7W JU7.CH S V), 
fetTM Hr7*^-:CD3 «<k#/JSi>f > 7 fx > ^\ fet F c 7 R /fetH I V 
* t' ; W > fcf h ni fcfcM >e«K-CjjS»*tt(ti1-afciC>OB sAbv «x.tf, fct 
CEA/fetEOTUB E> fetC E A/fetD P TA, *tl p 1 8 5 HER2 /fet^f > 
; 7^f>7viA> h t LTcDB sAbCF angers (±IE) *#J&) ; £ 
XXf^Wm^t LT<^B S A b, fet7^I gG/jK7i'Jf'A fet* 

-77f^ yiskifr **v^--tf (HRP) /fet*JV*>> W.WhX9?-> 
/^7xr/XP, fetHRP/fetF ITC, KCEA/K/?-#7? 
-if (No 1 a n*b (±IB) * t* 0 =S##l14ift#Oflfc Wt, fetCD 3/ 

fetC D 4 /fetC D37, fetC D 3 /fetC D 5 /fet<=D 3 7 £ «fc tffetC D 3 /fetC 
D 8 /fetC D 3 7tf$$}l&o 

^to flHiWfctt, fta##B3^tt, fet^ofetJIEfSt^^ct^'&TC (fet 
#fl^7 5 /KB?!*: , M^n7'J ^og*K>>f ^Eyyt^iB^frSr* 

IgGi, IgGi'bU<liIgG40t^'f7', I gA, IgE> IgDtfc 



(33) &m2 001-52397] 

KfcS#1-* 0 M^oyj >7s-A-7 7 5 'J >^-TNi4V>5&«, 

4) j5»^*> fe-f , i^ieilfc ioTIftWC^ *i*-flllO'ft|E»4 U-fc 7°? - fi 
tfflxJi, (E> LfeiffP-) ■bl/^f^-e*4. 

, fcftWfcMU BRHftfr&il&WO 8 9/O 2 9 2 2f(l 9 8 9^4i!60& 
B0H4Mf EP3 14, 317 ( 1 9 8 9 * 5 E 3 B £H) is «t O^Hijftf 
*5, 1 1 6, 9 6 4-^-Cl 9 9 2 4£ 5 J! 2 BfMT^H^S tlT^& <fc 9 ^ 

H^OflJfctt, CD4-TgG/INFV-t7^--I g GJ3<fc C D 4 - 1 g 
G/L-feV7f>- I gG^itiJo m#<7)^{±> U 5 
■fcT**- ( L H R v L--tWf->) ©'J>^6#«it, CD4C0HIV 

fc-£«fB H I VJfefcu ^iitS^co^Kf fc»i«fettlc*v^-C» 
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) SMttf)4?fr< £ 4> 1 o<7>j£<£ K>-f ^*#*i*o^Sr^tro fliJ^W&A b/ 
Ia^7li, B e r g h (±IE) *J:0 , Chamow?i (±IE) fcJ: oTfE® 
£tlT^£-M##li£CD 4 - I g G*.* 7-?**o 

f-KlCfctf* HglttJ 7?;« ktM^S, NADH, tf^f- 

>, FAD2£li^Ag£fc*07^ /^ftv^^) Sr-^tfo $f2 L^#ffifi 

K;M Lt^U D7JVf7- U-t7'?-£fc$ t -fZ># 1 )'<7°?- F 

WW, SfcJiNGF, NT- 3&£lfBDUF%t*<7)2-o&±<Di) X> F<D 

m<D%ffii>, z0>mm<7>mmK-$*fLZo ft* l^#sh±, jfs l< j± i g 

r7u<7)J 7 3V«»Sli, 5c<^^J: 19 4>/h3*fll«#*4fcJi^:§'ar1««l# 

ota- K«*L47§y«aa6, fcJrtfHRHKptfttHMISPCT/US 9 6/01 
3ii475;iSS-?44, r*3?j»#ttJ 7?yMii, Ifs^ciot 

jf^-f-^ y ;w<?U **-b'j >, fiitfEI lmanf>, Me t h 
. Enzym. 202:301-336 (1991) tlfBft $ 7 5 J 

7i-v?% ?<Dfa<Q7 * ;mm&<D7i-u y-tmifbtiZo ^c#4L4^f 



(35) #H2 001-523971 

X o £7 5 ymn&Ztt&-f&tzSbK, Noren^. Science 244 
I 182 (1989) JScttfEl Imanb (±12) c^^^ffl"^ £ t 

-r^-t^-&^ti^^, 2ojii±(7)7c<7)«^m^-r*-t^§^ 0 itit 

> gfttt^i 1 <7)^'J^7°f- K«t^2^*°'J^7°f- K t<Dfflco^mM%ffl%.ft 

&.-tz>®mx~$>*)nz>i)\ $tzimMKmmm*>titz®m wan, turn 

DNA*afc^&fc&£?-*fca<&lfcJ&M\ Mutagenesis^ Pr 
actical Approach^ M, J . Mc P h e r s o nl> IRL 
Press, Oxford, UK (1991) *l"Ci3 •) , W&tf, 



(36) 
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m#}&m&&&. A-t^f mgm%&& x v*y- ^mmm (pcr) £ 

t&Ji^-eiSo lot, rSASti&j £?P3> 4 fciiaMH-*-* 

ftli, Ponders^i^Richards, J. Mol. Biol. 193 
: 7 7 5 - 7 9 1 (1987) tiftSl* *LTV>* 0 

2^3!^ a A it s ^ r n v - -? - K M? %> ® Mfttffl 4 * 

l) n-«j-ttHJ:oTilllS**t*J:?K9 5S*%*jiiL*-J:^li, *&$Sf4 
L<li9 9ii%^lx.^^[: 1 **vMi (2) * ex>$r* ? -7E?!lft£i6 

fcfiiOfc+fl-fceftK, (3) ^v->-^-M, ifcliffiK 

Lt> *^*#T4 fcli#jKc*#TTO SDS-PAGEKJ: 
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U^^t, £Jt Uli5%*it^S^t, <£ 19 Jap* L<(ii%*^t-^^^ 

NA?3 S , *°<J^7*f- K^^^#iDLTV^7'D^^/^@t irmJIZtl&Ws 
*°U^7*f- F^r^LTDNA^^tgfiti^iife^tLTt/^ ;7°n^-*-f/,: 

KM&Z tiTv^ ; 'J *7-A|S-^TO(i, ^ti«IR£#I,^1-& 

flMBfl9fcjSjBfSilTV>4J fi, ?tLTv^D NASSAU fimm LT^5 £ <b £ 

I I. AfD7^f7-tf)lI 
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fii. ^A^&3& s ^&K#£L4v*&&^***'£fc»± % No r e n 

£J±«) K1"*«KJi, *"'J^yf KWraRNA^tU ^mRNA 

^BiW^£ VWV&SLLX^h LMjLbiiZlBMkfrhM&ZtLti: c DNA9 

>J ti;|, 0 MK?tl7t7°D-7*HJ:^ c DNA?>f'/5 , J-Sfcliyy' 
^7^7*7 "J - COT. 7 "J - — v Sambrook^ Mo 1 ecul ar 
C 1 o n i n g : A Laboratory Manual (New Yor 
klCold Spring Harbor Laboratory Pres 
s, 1 9 8 9) ^1 0$~»1 2*KE*$it4iK*»*#)i*«fflLTff^ 

( i ) tmvmn 
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7r-m7^V-«i^H£, ifttiOSI* TIE ffiijl T £ 0 
h^^T (sc) ftJttifciiKJErt (ip) &lt*£lfe0fr$£fcfcJ:oTSMlj 

^>?^7^fU\ SOCI2, OzltR 1 N=C=UR (tzfz 

Vya^ffcW/^ {±£fc ^flftlj «fc & 3 > V h -Ciljjllftft $ H 



(40) #R2 001-523971 

* J >? d - ^ MjLmi, Koh 1 eriitmi lstein, Nature 
256:495 (197 5) «fc oT4B*T!E«S tlfc/W 7*1) K-^ffi*^ 

billyh, *l!#ir»4, 8 1 6, 5 6 7^)i:iotftlt5:H s ?^ 

& o 

, 'J y Hvtfhn -e&gE-ft-r * c <t § $ 0 -e, # 'jxfi/>^ u 

K-v*fflI&£#& (Goding, Monoclonal Antib 
odieslPrinciples and Practice, 5 91-10 
3l(Acaderai c Press, 1 9 8 6». i©J:^LTI8$*lfc 

^'J*y*f7V^7i7-€ (HGPRTSfcliHPRT) £4c&LTv>& 
/^yj K-^Jg^tgilim, HHiftKfi, HGPRTWI««4f^ 

Jfefc J: o TffiftOftS&T* U^IK&S&»*lt# U H A TigHfeft if^i&Ktt L 

n--?HH|&^fi % *X5<A5xn-vjfflJ|&#re3>i9, Sa I k I ns t i t u 
te Cell Distribution Center (San Dieg 
o, California, USA) h A^liM 0 P C - 2 ljsJtfMP 
C- 1 1 Wv>^JgJ»^t>S|igc$ii4 5xn-vifflfl^ i^KAme r i c 
an Type Culture Col lection (Rockvi lie 
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^Maryland, USA^Wf^SP- 2SBH&£ fTN&So M V (D 

5 - *?mN&fc& J: ry * - t K^ATD'xD-vilfbf tKD 
*y ^a-t^#0^4^HILTie«$tl"CV><g>(K o z b o r , J. I mm 
u n o 1 •> 133 : 3 0 0 1 d 9 8 4) ; SJi^B r o d e u r t,, Mono 
clonal Antibody Production Technique 
s and Applications^ ll~6 3l, Mar c e 1 De 
kkar, I n c ■ , New York, 1 9 8 7 ) 0 U*^o-t frffcfo 

(D%%.&%KMLX\±, Boemer^ J. Immunol-, 147 (1 
) 86 : - 9 5 (1991) £J:tfBlW9flfr&H#W0 9 1 /1 7 7 6 9t (1 
9 9 1 1 1 n 2 8 H &R) <b 4 fc#Jft 0 ?') K- VjWilfe*«&*1-*ie«J9 

#Httfi, M»lUot, &&W}mit;fe?£7^-t^ (RIA) Sfctig^i 
e^MtiT 7 -b-f (E L I S A) ^t'(7)-f>t:f n|S^7 7 -b^ «t o TiflJ 
Se^ti&o t^D-t«M^I*li, Wilf, Munsonis^P 
o l l and^^ + fyft- F^lf (Anal. Biochem. 107:2 
2 0 (1 9 8 0 )) KX o TSIJS-T h Z. t £ Z> 0 ffi H<7>##lte, Afflte* «t 

6 i i: ri J -C HoGoding,Monoclonal Antibodies 
iPrinciples and Practice, 59 H~ 10 4 M^A c 
ademic Press, 1 9 8 6 ) 0 £ <D 1 WMJS«l4J&*tff*M f±> W*. 
ff, 3 3cgg>f -$OHgfJtb$ fcttR PM I - 1 6 4 OJ&Sb^f ft&o $ 



(42) ft*2 0 0 1 -5 23 9 7 1 

**v»tt, ftggftLfcfc&fc, rtHteO$&&^n:7y 
»t*«:#ofi«JMS«J* (J«) a^ ; ?-0**S^fiX*KJ:oT, rtHteoSt 

ifi, jftflii£tg#Lfci * 0 Jakobovi t s £>, Pro 

c. Natl. Acad. Sci. USA, 90:2551-255 (1993 
) ;Jakobovits^ Nature 3 62:255-258(199 
3); Fi shwi Id, D. M. h (1996) Nat. Biotech 1 
4: 845-851 IfeWMendez, M. J. £( 1 9 9 7 ) Nat. G 
enetics 15:146-156 £#Mo 

3 f>£S^i6i!flmi3V>t\ #t#£ fcttJfi#7 9^ > h (i> McCaf f e 
rtyf), Nature, 348:522-554 (1990) KfE$$*l&& 
tffcttffl LTftMS *ifc*jt#7 7-y70'7'J-^f,, § WO#tS«r«ffl LT 

itft^o Clackson^ Nature, 352:624-628 ( 
1991) iitfMarksfi, J. Mo 1. Biol-, 222:581-5 
9 7 ( 1 9 9 1.) fi, fjtfjl, 7r-y7^7'J-MffltS7^^ft|3 

7*7 'J -Srfl|ll1-*fe*W^ffit LT, 7'J >^(Ma r k «b, B i o 

/Technol. 10:779-783(1992 », ft £ tfCjg^^ X 
^ejKSflJftx.^ Jrafc^Sffl14(nM«B|)4>fc h Cw 
aterhousesfj, Nuc. Acids. Res. 21:2265-22 
66(l993);Griffi ths, A. D. h (1994) EMBO J. 
13:3245-3260;£J:O 5 "Vaughan«b (1996) _hffi). l£o 
T, itifbcoMfi, *ftWeJ: J9^-4*L4 [*;?a- + A>] jfifr (#ti, n 
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-t^COSMx f^^-X^A*?-^ (CHO 



IWIftj^-r^g^Jcofttoi? K> h<7) litis J: mgit^llt W >i:t^t^> 
iHaot^tSuH^Ho Morrison^ Proc. Nat. 
Acad. Sci. 8 1 : 6 8 5 1 (l 9 8 4 ) Q %<D£ 0 CLt, 

waft**; * n-^/utt#©tt^«Fjitt**i-4tt:-(if:*«ipi*$*L4o 
\±wm<oT 5y*»36**i-4 0 Mtfi, *awtfi, Wi nt erisii^ 

raW*^ 5> (Jones^ Nature 321:522-5250 
9 8 6); R i echmann^ Nature 3 3 2:3 2 3 - 3 2 7 (1 9 
88);Verhoeyen^ Science 239:1534~1536( 
1 9 8 8 )) KftoT, *tt*<&CDRifcttCDRE^*fc hffift©#]£Ey!l 

f±, *^94St#-C*»9, (Cabi 1 ly,±|B) 0 *RWttt3C©4 4^4v» 



(44) !RfR2 00 1 - 523 9 7 1 

jt<D M&Wmik * [1* L T & n > t° ^ - * - 7* n 7 a £ A^"f & £ <t 

R £1^ (i, n > -t > * SB^Ti £ «fc W *> & * Efll ^ f> <OjKR * J: 

mmtf&&2tl&o ?f>Uffli:o^Tli, !l^#tt&l!3lW0 9 2/2 2 
653-f- ( 1 9 9 2^12^23BfiS) £#B?. 0 
( i i ) &&tt*H-?Slfi 

x.W«i:J:oTig?llti/^ 0 IMLtt, ftS^tflM , 7 4 5, 0 5 5f 
; HWtWttfc 2 5 6, 6 5 4-|;Faulkner^ Nature 298: 
2 8 5 (1 9 8 2 ); BWt|#fr& 1 2 0, 6 9 4^; E«t|#§tffl 1 2 5, 0 2 3 
f ;Morrison, J. Immun. 1 2 3:7 9 3 C l 9 7 9 ) ; 
Koeh 1 er^ Proc. Natl. Acad. Sci. USA 
77:2197 Cl980);Raso«b> Cancer Res. 4 1:20 
73 Cl98l);Morrison<5, Ann. Rev. Immunol 
. 2:239 (l 9 8 4);Mor r i son, Science 229: 
1202 (l 9 8 5);Morrisonf), Proc. Nat 1. Acad 
Sci. USA 81:6851 (1 9 8 4 ); 0tfH#ft$ 2 5 5, 6 9 
4 ; mmWm 266, 6 6 3f ;^J: SRMftf&B* 8 8 / 0 3 5 5 9f 
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,4 4 4, 8 7 8-t ; HI8#Sr-&i§$&8 8/0 3 5 6 5 -t ; J: ffBWNtflf #6 

ilfii ? *T«« L * > 5 Ofe&ft * H ftftirfrlr K v> T *Q *b ft T v> & 0 

(Gasco i gne^, Proc. Natl. Acad. Sci. U 
SA 84:2936-2940 C 1 9 8 7 )) ; C D 4 t coB^? > 1 ( 
Capon^ Nature 337:525-531 (l 9 8 9);Trau 
necker^ Nature 33 9 : 6 8-70 (l 9 8 9);Zet tm 
e i ss 1^ DNA Cell Biol. USA 9:347-35 

3 Cl990);*3J:O r Bym^, Nature 3 4 4 : 6 6 7 - 6 7 0 d 

990)); L-fev^f> (*-r/^;v-fe^-) >/^f(Wa 

t s o n J. Cel 1 Biol. 1 1 0 : 2 2 2 1 - 2 2 2 9 Cl 9 9 0 ) 
; fcJtfWa t s o n fc, Nature 349:164-167 Cl 991 )) 
; C D 4 4 b<vm&? >A^SCA ruff o^, Cell 6 111 3 0 3 - 
1313 Cl 990 ));CD28tB 7 t <Dm&9 R Cl insley^ 
> J. Exp. Med. 173:721-730 (l 9 9 l)) ; CTLA-4 
t<DWi&?y'S9%(.L insley?), J. Exp. Med. 174:561 
-569 (l 9 9 l)); CD2 2 >/<*®(S tamenkovic 

Ce 1 1 66 : 1 133-1 144(1991 ));TNFH:^-tO 
iK#* >/*^£(A shkenaz Proc. Natl. Acad. Sc 
i.USA 88:10535-10539 Cl99l);Lesslauer 
*b, Eur. J. Immunol. 27:2883-2886 (l 9 9 1 > ; J3 
WPeppl e?), J. Exp, Med. 174:1483 - 1489 Cl 
9 9 l));^J:a'I gEHr^^-a b<Dffll&? (RidgwaytG 
ovman, J. Cell Biol. Vol. 115, Abstract N 
o. 1448 Cl 9 9 1 )) * t*tf$>2> 0 
tot tUtt, tot fcfcEfc&aS^fcH^KtHi, Wtii 1 ^^ >f 
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y («x.tf, !/-tr7^-<7?«^K7t^y(ECD)) f) >E#I<7) 

tt, 4?fc< ti>. M^nyr/ii^f F^^ Ch2, Ch3<7) 

$f 4 Lv»*isan»M*^T, WD/ir/d (I g GO <?)Fc K^-f^o 

^W^-C^So L#U «t »J»* L< HU ftffti: I g G F c 
*BiEts^M (1-&fc*>> M*ojgflM8Wto*aj©»2fc* l l 4 

Hfc^Tfi, #MT-?)75 7 KEfl!^ IgGi, IgG 2 , ifclilgG.© 
1«0 (a) ^>ym fcJtfCii 2 tC« 3^^>44««^ ttzlt, (b) 
ChK £>v\ Ch 2 , £ iVC 3 K^>i:a^?« 0 Sfe-g* S & IE5I & 

#iJi<75M3M£t;)U I gG, I gD, tiX&I gEfc&S>*t4fl*J&-C** 0 Mfr 
fi^M^nr'J>t-li, 4*0o«il^* J «i9jg$*L*o -*-*fc£ v I g 
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: 

(a) AQ-AQ ; 

(b) AQ -[AQ ,AQ -AC,, , AQ -V H C„ ,$ f ±V L Q -AQ ] ; 

( c) AQ -AQ - [AQ -AQ , AQ -V H Q , V L Q -VVQ , J , 4 V L Q -V H Q ] ; 

(d) AQ -V„ Q-[AQ , £ f z H AQ -V H Q , J f±V L Q-AQ] ; 

(e) V L Q^Q-[AQ-V H Q , $ }±V L Q-AQ ] ; £ itf 

(f) [A-Y] n -[V L Q-V H Q] 2 ; 

A tit, ^Ji-ftu ra-^HftofeftJtH^OT^^REyilSrSL-Cfcij 

nil, 1 J: H fc*&V'*»T*!J ; 
K*>f> (J) ^, &?g^n-/'J ><75-ec7)#<7) j?*>f >tt^sn.TV»4v»o $ h 



(48) 001-523971 

fiiffiom^ystiK Hoogenboom^Mol. I mm 
unol. 28:1027-1037 (1991) K X oTt#? *IT^& 0 

* #*l^-M^n7''J A*J|£3- K-fa D N A £ * H|& 

x;V7-f K ^ if fi tz ^o/ij >£«-g«© 2 *£trft 

fett, WAtf, 1 9 8 9^3£ 2 8 H&BO#H#tf#4 t 8 1 6, 5 6 7fC 

Jffi Lv?**»*KiJV»T, #3&Koft&tt*B^O*a6fc/flv>*ft&^n:f 
UVOEJUIl, IgGM^Dyij>Ii^t»f,tot<4 0 theft 

L^o I gGi*ffiffl1-atfcW±i5:ffl^U, l$ELfc'/of'f>A±^ I g 
Gift3^*H*£&$»fctoftr**tfcfc:**o -ftKMLT, IgGjOffi 

o L^U #£^ft&tt«B^flffl^<7>I ft&^ 

IgGiOK^^Ii, J: W&fc «t fJtt^Tfe*, I g Gi 

* 0 fc^-o^jfcl-^fcfcoii, HHHBfi IgGft 
Bi^tt 2 itt^ 7 - 1^, I gAiSct^'I gMfcifOI g+>" 

Ii#^4DJ:9o >f >e^O*ffl^ttt-i.7t*^^ft?tL^:ft?$#ifBT-T' 

"C*4o I gGu I g G«^3 J: Cf I g G4i±1-^T^ -Y > tf tfr-C^M^'2 1 
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t ^ zmmtitf > IgG^t I g G x <fc 19 «b «9 if < L^W^MSttSriStt-fb 
L4v>, Sfcfc* I gGitfiU'SroT, I gGzJi, **#4 fctt*F+#±«>F 
c U*7*-fctt|&#Lfcv> 0 *#©fl&14ftKIWLT»i, I gGisMfctT** 
^\ >f > tf jJ?-CO^*WW**, ffi<75 I gG7-fV?^ 7'<7>& 3^n?*s, u 

lg££fi> #5e?>7^ 7:M 7>%o7on ^©3fc-e** 0 -JKWfctiU JUL 
»£WfclOI3;fc4 7n*>f :/©Jfc#^fc^ I g G<&7>f V^-T 7°{Sf& 4 Lv> 
o Wiltf, I gGiJi, JfiLflM*fl«lfclOI3*l*7n*>r ^ , aJtf*4oL^<)oT 
jo£>f\ Cl*l£><7>? *> 2o|i (GmUGm2) tt F c ffittKttlt Ltv>*^ 
i^H^l^MJGlmllt ftMWMtfft^o ZtiKttLX^ I g 
Gifctt 1 2©JllLfl|£WfcE»3*l4 7n*^:/j&«*l9, ^JlfcOl-^TtfF c 
WtK^oT, ^«fi©3o^t (G3m5, 1 1**0*2 1) C»t**ftffi 

#fB?»n- c DNASB^J^, I gWc DNABBfllfc? V"-A* 

^fc*Ti#J«£fci:J:oT, tot <)M-&^??g#iPH^^II3*L* 

0 L*U ^AOI g7?^>H:»^*4ii'bTi4(«liLtf', Ga 
s c 0 i g n e h > ±!B ; A r u f f 0 ^ Cel 1 61 : 1 3 0 3 - 1 3 1 
3(l990);iil) f Stamenkov i Cel 1 6 6:1133- 

1 1 4 4 (1 9 9 1 )) #J80 o %%<r>94 •7<DM J kK&, %$L<7)tz*b<D I g^ 
ifiimtSii«t*4, I gG©I0fe«««*3-KticDN 

fcEfllfcti:*:* 'W7U?M^-v3>£7tf±*°'J7^-^Mra& (PCR 
) Sffi^J:oT^fll1-*c:i:*«-e§*o ft&tt«H^<0" #3*3*" <h I ggB# 
£3- K1-4 c DNA^, M/utifc£.m9&W?19l*teK-&9L2 7* y 
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IgG, IgA, IgD, IgE, *J:y f IgMOCH3K>'f>^ttI^» 

PCT/US 9 6/0 1 5 9 8 £#33, >e<7)£;£^\ #HBLT££K|& 
*^^tl2»)o Ch 3«^ffitSt^1-^^*c7)l^i^^<7)(i, X|feg B e a $iM?fK J 
oT> UlgGiiMCtU, F c ffii&TVfrJ-mife&li, Ch3K>^ 

ft (Dei senhof er, Biochem. 20:2361 

- 2 3 7 0 (1 9 8 1 )), HK, ffllLil»m<7)4 5 ^fi> X£K<fc (9 

Ch2^J:0 ? Ch3 >**Bfe*S*L*v>^r ^ > 2 ooiflira-eH, fct#^3£ 
313 *l* tii:yXJV7-f K*S##»J: < MS (K i ng(), B i o c 
hem. J. 281:317 Cl 9 9 2 )) 0 LfctfoT, fifcOfc^Ji, v7s 
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^Z>fr : gfr*mfc-fZ>tztb\ l z s Lee?>, J. Mo 1 . Biol. 55:379 
- 4 0 0 ( 1 9 7 1 ) <7>%m&m-fuyy^*m^X, 

t<7)&mm*. (SA) ZtfMt&c\ttfX^Z> 0 LT> ^-ir^r^jK'J^ 
7°f- KO^-tL-rti^^Ho^T, -#<7)* 0, J^7"f- K£ltv>£±T% SA£S!! 
*Kft«1-&£ H s tHo ZIX, SA -SA (^77-) 

l^&Zm^X, ^HiS<7)^y ^W-M<??K^#«c7)S A<7)^H£ 

7°f- KG 1 y-X-G 1 y <V S Aoimm&t itm-f & o tzfzL, X = 1W<£>75 
y|(Rose^ Science 2 2 9 : 8 3 4 - 8 3 8 Cl 9 8 5 )) Q (a 
) ^y7-i;f^T^^-7-tS kWPLtzn^, (b) SA^\ ttfo-j- 

X *>\ MtS h U ^7"f- KUtt-CT 10%J:^t^<25%ct^ fifftv* S A £ 



(52) ft9k2 0 0 1 -5 23 97 1 

HI 



No.* 




w ^7- 






Q347 


22.! 


31.0 


25.0 


26.5 


Y349 


79.8 


83,9 


5.2 


5.7 


L351 


67.4 


77.7 


3.9 


2.0 


S354 


53:4 


S2.8 


IIJ 


11.7 


E357 


43.7 


45.3 


0.4 


\3 


S364 


21.5 


15.1 


O.S 


1.4 


T366 


29.3 


25.8 


0.0 


0.1 


L368 


25.5 


29.7 


1.0 


1.1 


K370 


55.8 


62.3 


11.5 


11.0 


T394 


64.0 


58.5 


0.6 


1.4 


V397 


50.3 


49.5 


13.2 


11.0 


D399 


39.7 


33.7 


5.7 


5.7 


F405 


53.7 


52.1 


0.0 


0.0 


Y407 


89.1 


90.3 


0.0 t 


0.0 


K409 


86.8 


92.3 


0.7 


0.6 


T4U 


4,3 


7.5 


12.7 


9.8 



t»3fc«H!-WU I &lfe&mikK$>2>M*) (Deisenhofer, Biochemistry 20:2361- 
2370(1581)) 

#V*7*V«m&Ktt-ti>&&nm<o%>%:^ I n s i gh t T Vn^yA 
(Biosym Technologies) % Fftfr^mfc^TV >?7°uy 



(53) 0 0 1 - 5 2 3 9 7 1 

h 3<7)3gMfi, #gffi^fb 1090 A J a^ti^4o<7)^¥tf pm±K$>&& f 

p<-f ^±<D 1 6 0^£"g-A/-ev>;i> (Deisenhofe. r, ±fE, is J: 
Miller, J.Mol. Biol. 216:965(1990 ) Q £J&g£Ht± 

* ^ m L X M L T L 4 ^ Eft £ */h Ifi 1" * tz t> T $> i 0 

(Mutagenesis: a Practical Approach), ± 

* 'J * 1/ * f- K J: 4 ^E^l5t3&# s , $ tt»-<& # 'J ^ 7°f- K £ 
3- K1"4DNAOiB***fr*ilft1-4fc«>0$f4 LH#SrC*,* 0 
ii> Ade lmanib> DNA, 2:183 (1983) i:J:oXll?Jiti/> 

lUot, »-ifctt#-0#U^:^f-KDNA£Sfe3E-*-4. ^©llDNAIi 
, ^rnvn/f-e-^*SSM4fctt35jRODNAE9!lt'ft'tr, -#iI<75 7'7X5 



(54) ftigk2 001-523971 

Wel Gene 34:315 (1985) k^bKLtztf 

NA©g*E5!*flsR-J-*OfcJSLTV»4o JsJlT<0#£fci3V>TMtDNA*5lfli 
LTV***, i^Sffili, RNA"?"bl£ffl-r4ifc#-C&4fc«34 v i*o PCR 
Mtti. -iRWfctt, ^^^JII^?1-CE rlich, Science 2 
52:1643-1650 (l99 lX R. Higuchi #11 £ Lfc*, 
p . 6 1-70 *#BR) 0 

*i1-*U*, i^^iWfHJ:^:, & A£ <fc tfS&M^fc 

iotk AfnvjVfY- <a»|R&<A 7° n -b v -> > 7 £^ x. h i «b #T § 4 0 

0-jEO»364fctt«**rafe-J-4fc*0^rffl4*feli, Cunnighamt 
Wel 1 s, Science 244:1081-1085 ( 1 9 8 9) 

^^T% sittaa6oaa64fctt*o^^^ , **rajgs*L(«x.»f, Ar g 

, Asp, Hi s, ^ia'Glu^MStJlI), <M3tf>7 3 y«4fc»i* 
&o % LT\ 4jfcli*Jifc#-J-4, *J:0V4fcttjraoS£$*»*£ 



(55) 



&Sk2 001-523971 



flfcK 

*f otwt^ ^^^^>^<7)<7)'r4S^^«!)TfliJ^i«b(±-e^^^o 

£2 









Ala (A) 


Val; Uu; lie 


Val 


Arg (R) 


Lys; Gin; Asn 


Lys 


Asn (N) 


Gin; His; Lys; Arg 


Gin 


Asp (D) 


Glu 


Glu 


Cys <C) 


Scr 


Ser 


Gin (Q) 


Asn 


Asn 


Glu (E) 


Asp 


Asp 


Gly (G) 


Pro; Ala 


Ala 


His tn; 


Asn; Gin; Lys; Arg 


Arg 


He (I) 


Leu; Val; Met; Ala; Phe; 

mm 


Leu 


Leu (L) 


JMM ; He; Val; Met; 
Ala; Phe 


lie 


Lys (K) 


Arg; Gin; Asn 


Arg 


Met (M) 


Leu; Phe; Ue 


Leu 


Phe (F) 


Leu; Val; He; Ala;Tyr 


Leu 


Pro(P) 


Ala 


Ala 


Ser(S) 


Thx 


Thr 


Thr(T) 


Ser 


Ser 


TrpCW) 


Tyr; Phe 


Tyr 


Tyr(Y) 


Trp; Phe; Thr; Ser 


Phe 


Vat (V) 


lie; Leu; Met; Phe; Ala; 

mm 


Leu 



(56) 0 0 1 -5 2 3 97 1 

5*4:t"C4io ttlfcO^fefconTtit, 1 9 8 7 ^9 J! 1 1 BlSfrOBR* 
#ff£§i§l£8 7/05330 -t, <£ CM p 1 i ntWr i s t o n, CRC 
Crit. Rev. Biochem. pp. 259-306 (1981) fcffijffi 

K4r, #B#M ! *4, 6 4 0, 8 3 5f ;i4, 4 9 6, 6 8 9f ;»4, 30 
1, 144-f ;»4, 670, 4 1 7f ;i4, 791, 1 9 2? ; ^ J:O i 'i4 
, 1 7 9, 3 3 7-t£i3^Tii^$*lTV^2ittre, fl)/Ltf> #'JxfWVjnj 

^#|^ r n v - £flr o Ml" * £ * & tz «Ck @ ft 



(57) 13*2 00 1 -5 23 97 1 

- K1-*DNA*3&KS**. Lift I*, ftftfcHS^Ii, ^fD7^7-^ 
^ )v a v Mb?- « tz M CM k. fi\ V ') 3 -> Mb $ fix v> & tfittSMS: 

W4 0 L#U TT?»a£?-*J:5fc, io^tt, M^t^Wtli? 

f n v v - ^ iit 4 ^) C £'1^31(0 * "J ^ h*©f«T3- DN 
7°f- h\ £«fc 'J K (Afo-7iVfY-(0M) £\ S!i^<7? 

nm^-c^m? ml £ *° «j * k * y tf h d "ctt-fr^ 1 1 *> or & 

^rnv^f-v-fc*a©««*3-Ki-4jt^v*f-K (fllxJf, cDNA 
ifctt$VADNA) n*4^n-^>^ (DNA^ipS) 4fctt*aofc 

ant j&i* * > /< * a s * « # ^ yf - n *s» t#ntt49jif»ffi* & o 



(58) 9$*2 0 0 1 -5 23 9 7 1 

-t.x (Saccharomyces) fc^JM^nvf -tr.x (K l u y v e r o 
myces) « H^OftHtEHU ttfto^Tli, 1991^4^23 B"&H<7) 

5, 010, 1 8 2#fcffi*3*lTV4), ^;liltt^7 7 ^- 
-lf<a$fc#BE?!K C. 7)Hf*>^ (C. albicans) 
<*>3te#B2?!Kl 9 9 0^4 E 4 B£iO®tfH#W»3 6 2, 1 7 9#\ SfcWU 
1 9 9 0^11^15 H^f^@»^^li^9 0/ 1 3 6 4 6#K|B«S*LT 

*-<7)ffiffia^tEfc&*&&E^J£^A,-ei/»£ <) ^n-->^ 

ft-c § i x o k -r & m\ "c* »j , mm. w&kt tz a i urigsLETy * ^ o eai -c* 

^4, 7°7*5 KpBR 3 2 2 0«fi|S4&^»i, t 0)9*7 A|*14SfcSS'& 
*'(SV40, *K'J*-v, 7rV7^iVX, VSV, SfcttBPV) *t& 

v^) 0 



(59) #^2 0 0 1 -5 23 97 1 

, 7>fcTi"J >\ **^->>> l/*-fe- K 4fc»if h 9iM * 'J 

^0ift&«ll4fett*0^©#»t#1-4««:tt*rft^1-*55s (b) 
tt^H*ffl*l1"*^, Sfctt (c) #Jx.fi\ ^-/7^1 (B a c i l l i ) <DD 

Molec. Appl. Genet. 1 : 3 2 7 d 9 8 2)), ^37*;- 
;w«(Mu 1 1 igan^ Science 2 0 9 : 1 4 2 2 d 9 8 0)\ $ 
tzli^J 7'nv^» (Sugden^Mol. Cell. Biol. 5:4 
10-413(1985)) t^imffltfRl^htl&o ±IS<7) 3 o<7?^!l(±, 
*U G 4 1 8 L< It^jr*?^ 5/ >(g e n.e t i c i n))> X g p 
t(v^7i;-JVS), 4 fcfi^-f 7n7^>^h»i aa**#JH«"T* 

*SLIfc*KfcoTaa4*a , v-*-©'b-5-ow«tt, DHFR, ££tif- 

IIHfcDHAHli^iOAfn^ Jl/f- v - $ ti& 0 i^l Kit HAT 16 
fcjtfc^-Ofllfcli, ^nf^^^ >- I £ Jtf- 2 , 04 L< tt, 



(60) #^2 00 1 -5 23 9 7 1 

fl)x_tf, if, D.HFROjR-6-W*lgtt3W-C*4^ h M^*-fe- h (M t x) 

Ur 1 aubtChas i n, Proc. Natl. Acad 
. S c i . USA 7 714 2 1 6 ( 1 9 8 0) «fc & IPJ! L 
BJ;0 5 'if?S$^^f-^-<--X^A^ ; ?-^^ (CHO) iM^DHFRfS'ft 

®1" 0 utilUot, DHFR;ta^3ii-^^)&£*i£<MK& t K IbI 
B#K, Af n-7)i/fv-(7)i^^n- K1-&DNA&<!:\ 3&5L^ ^-^-^tf^ 
0^c7?Jtf5T-c7)3t:- ?ti& «t ? Kft&o ^^iPIMti, PJx.tf % 

ATCC C C L 6 2, C H 0 - K 1 £ t*<7)&% t t & fcffl £ #T 

Mt xKM»»t**fcog£DHFRitfK?*fflv>*fc&«^ l*]4ltt£DH 
FR* J *ofcfc UT v»Ca^H#|fr» 1 1 7, 0 6 0f) o 

h (APH) * ^lSi7-*-*3- Ff 

DHFR£^-frlf£M!i±) li, 0Ux.ti\ ^v^y, **v^v>, ttzii 

* 4 , 9 6 5, 1 9 9 -t#Ho 

tHJbit rpl *„ (St inchcomb^ Nature 2 

82 : 3 9 (l 9 7 9 );Ki ngsraan^ Gene 7 : 14 id 9 7 9) 
; ttztt, Tschemper^, Gene 10: 1 5 7 O 9 8 0 »<> t r 

pi«{5T-t±, hv? Y7 7><D*-?imm-?z%^wm<DW.mw > mm, a 

TCC 4 4 0 7 6 , i li P E P 4 - 1 t»t*Ifli^ - * - tftftt* ( J 
ones. Genet ics 85:12(1977 )) c gflHf ±4* ^ AKtr 
p lflLmw$>iZ.b\z£K>x, h 'J 7*17 7 >*LTtfiSt3*4ifcfcJ:o"C, 
^HfcJfcfrSrttflil-ifcftoaiSWftlMfc^attSiLSo Leu-2* 



(61) 93^2 0 0 1 -5 23 97 1 

mmmft (ATCC 2 0 , 6 2 2 $ jfctt 3 8 , 6 2 6 ) it, L e u 2 itfi^^ 
4>ogfc*0 0 7*7 7^ Ktc J: oT||? tl& 0 

$7'57, ^ Kp KD 1 &£<75^ fc^-e^&o Bianchit, 

,Curr. Genet 12:185 Cl 9 8 7 ) 0 S hKM&. IE&;i7 
*->y<9*l:£jicO££o3&m^^£-$ *i£<> Van den Berg, B 
i o/Techno 1 ogy 8 : 135(1990 ) G ^^-Y^nv-f-bT.Ji^ 

•7Jl/fnk'-iI^^ ^-4>R^$*Lrv>*(F leer*b. Bio /Tech 
nology 9:968-975(1991 )) Q 

(g±4*tJ:oTEIt?*L, 

£3- K1-4DNAfctttgfl9fcaa&1-*o 

^n-^^ynt-^-lCChangf), Nature 275 : 6 1 5 ( 
1 9 7 8 );BJ:O f Go e dd e 1 ^ Nature 281 : 5 4 4 (1 9 7 9 
)), T)V1j 'J ^7r^-tf, F 'J 7" h 7 r > (trp) 7n*- *-^(G o 
eddel^Nucleic Acids Res-, 8:4057(1980 
X £ J: CfBcfflifirM 1 * 3 6 . 7 7 6f), J: tf, tac/nt-^i^M 
7*U 7 K7d*-^- (de'Boerf), Proc. Natl. Acad. Sc 
i.USA 80:2 1 - 25(1983 )) fi^t tl& 0 L^U iffllOCLtlJ^ 

*&it* s "e§*(S iebenl ist^ Cel I 20:269(1980 
)) 0 $tz, mM<0ftT?tiimi-it:ito<D7v*:-?-lt, ^ 



(62) ^2 0 0 1 -5 2 397 1 

S. D-) Smb^/vT^&o 

oTv^ 0 &<<Dmitt<DfcW-fflti5&frb±$iL7 0frb8 0 %&<D t £ * So 

f- ^^O^^^itfsT-^ 3' 3-r^f>^S^J^3' * 

ffiC*' 'J A f - A'&ttJir*-* ^t^^L^AATA A A@25U;6 s 2b<?> 0 £ 

^'J-fe'J >i*t-t'(5^-^-(H i t z ema n?>, J. B i o l . C 
hem. 2 5 5 : 2 0 7 3 d 9 8 0 )), $ tzit, ^'J-t^T^x 

7--fr\ *7>*7)i^ h^T--tr, — ^- 6 - } ) yW-i V * 7--if> 3- 

%<D7°v*-?- (Hes J. Adv. Enzyme. Reg. 7:14 

9(l 968);£«fcy\ Hoi land, Biochemistry 17:4 
900(1978 )) &£:*-C&&o 

*>T>\ ^'J -t^T^t: K- 3 -'J y&Tt Kn$*-J--H? % viVF- 

|&H^fflv^coicSL7t:^^^-i:7°n-€-^-Hoi/>T{±> Hi t z ema n 
<bs EfcN1#!t*7 3,6 5 7 A^-CS £>KM$tlT^Jl> 0 ttz, i«(^x>A 

if?Lfijti<7?a±lffll&,-ec7), ^-^ibo^ra-7)i/f-v-c7)^¥{i> 
, **'Jt-7^^jV^, H^y-f ;V7.(l 9 8 9^7^5 BIMt O^HIf ttSS 2 



(63) 



t#H2 001-52397 1 



2 1 1, 5 0 4f\ 7tV <M )V*tTTJ 2 f \ -7 ~> *° U * - v 

9-f h^I')^^^ t'f Biff 

i£7^ JU*, JO*, &o t £ L < fiv? 7 Jl/* 4 0 (S V 4 0 ) & 

S V 4 0 7^ ^xomT^is J: W^T'nt- *-fi, ®&<D X v>£ S 

& 0 Fiersf^ Nature 273:113 (l 9 7 8 ) ; Mu 1 1 i g 
antBerg, Science 209:1422-1427 (1980) 
;Pavlakis^>Proc. Natl. Acad. Sci. US 
A 78:7398-7402 (l9 8l) 0 k bt^ h^^O^^jWffl 
^nt-^-li, S^J: Hi ndll I EfMHIB**??^ > h t LT# 
hfc&o Greenaway^N Gene 1 8:3 5 5 - 3 6 0 Cl 9 8 2 ) 

0 ^-V^^-v^^Wj^^^-tUfflv^:, ffl$LSl^^^ti^4 J -eDN 
A£3§mS^&££<^«I!#I^4, 4 1 9, 4 4 6ftEi**lTV>4 0 
iO**3fc*Lfc *H#!HM, 6 0 1, 9 7 8tCffi«HT^4, 

1 fc, Mr/?-7iD^3- c DNA<7?-9-^ii&-C<7)^^o^T 

Gray?), Nature 295:503-5080982); 

?-7iO>' c DNA<?>v^7.M{ci3Jt?)^m^ov>Tli> Re y e sf>, N 
ature 297:598-601 Cl982);tM>?-7iU> / ?i 
af£^0^*vC7^iffl|&fc->^^ffl«&^*5Jt*ISm^o^TfiC anaanii 
Berg. Proc. Natl. Acad. Sci. USA 79:5 
166-5170 (1982);** tf, ^^^^^JM^LTR 
SHKtOBfll) *^nt-^-HTI8v>fc, C V - 1 V K«BJI^ -7 h 'Jffi 



(64) mi2 0 0 1 -5 2 397 1 

TH - 3 T 3M,Ki3*t&> #ffll<7)C A Tg^iJ<7)^m^o^-Cfi G o r m a n <b 
, Proc. Nat 1. Acad. Sci. USA 79:6777 

- 6 7 8 1 ( 1 9 8 2) &#BB 0 

^ ^ -<7)if nx^/N>-^-@B^j^jf A1-^> i 1 J: oTajII-^ £ £*>U < 

(La irai ns^ Proc. Natl. Acad. Sci. USA 78: 
9 9 3 (1 9 8 1 )), 3'l(Lusky^Mol. Cel 1. Bio. 3: 
1 1 0 8 C l 9 8 3 )) 4 y Y n y <7)|*]£|KB anerj Cell 33: 

7 2 9 (1 9 8 3 )), J3=t t>\ n-rV y 7WM*:(D 4> tfx?)* (Osborne 
f>, Mo 1. Cell. Bio. 4:1293(1984 )) l^lo^oT^^ 

h'/Pr^O, jsj:^ y *y* 'J >) < co^ >^>-^-BB9!l* t ft]t>4 v LT 

^fflSft&o LTIi, ttMft£e>&#{l (100-270bp) S 
V 4 Ox/;N>t-, ^ h^^n-)/f^i!lffl'/D*-3'-©x^>t-, 

Koi»Ttt (Yanivfj, Nature 297: 17-18 (1982) 

(@l#, 14, j&tl, t K ifctt*Ofl©£*IIJfe 

^*4>DNA$fcf4c DNA0 5' fh S^CioTliS' fflK&ftMftfttt 
j&>P>Jl£<f!lffl-*-& it i*Lt>o^J*HJi, AfnvjVfv-^n-K 



(65) ^2 001-523971 

, ISI^Mffl^T, «lK12lf2 9 4 (ATCC 3 1, 4 4 6 )* 

LT, mmm^mitK X^TMffi U £J:OV3: fcti, Messing^ Nu 
cleic Acids Res-, 9:309 (1981) 2 £ 1±M 

axam^ Methods in Enzymology 65:499 (1 
9 8 0) cT^&^JoTS^J&S^Ht&Oo 

* ffliLSi Mao >+• t?-®tti&m* * h -rm^ 9^-x%h 0 n ti , 
iii^co^-e^^^^-r&i t <?)-<?§ ^-^^ffl-r^^ ta^s 

tl£ 0 Sambrookf), ±f£, pp. 16. 17-16. 2 2<> Jg^^^it 

JgL£, ^c7)#c7)^, £^oqi±M,&;:ov>Tti, Gethi ng 

Nature 293 : 6 2 0 - 6 2 5 d 9 8 1 ) ; Ma n t e i ^ N a 
ture 2 8 1 : 4 0 - 4 6 Cl 9 7 9) ; EMfff ffl 1 1 7, 0 6 0 -t ', & X 



(66) 001-523971 

mmm^w.i 17, 0 5 s^i-tmztir^Zo m%W)^i^mm^x^TV 

•7JVf7-^a?t^(7)(:!|fi:gio7'7^^ Kti, pRK5 (^#^^3 
07, 247 -t) ifclipSV16B ( 1 9 9 1 # 6 £ 1 3 BlMf O P C T S£ 
#It&§§»9 1 /0 8 2 9 1 ^-) T?*&o 

tHo fflxJ^ Tfy^^^E I A-KioTMIs^?^ 2 9 3 k>K 

y-?A^^fjEU:^:J:oT, p RK 5 Sr***-*-*"?* * -TV-iittfc^ 
Mt^iH^^o CDMS^irtS^^^-^ffl^T, DEAE- 
h 5 >ffii:J: oTC 0 SM^iS^tS i (A ruffo 

Cel l 6i:i303-1313(l990);iSJ:O i , Zettmei 
ssl^ DNA Cell Biol -(US)9 : 3 4 7 - 3 5 3 (l 9 9 0)) 

x %mmm*z%m.m£z>z.ttfx~%z>o nut, P RK5^s^tti>^^ 

v^KniSl/^^^-t* (DHFR) £n- K-*-*SU<G^* * ~4># 
£T"C, f-^-f--X/NA^^-|pm (CHO) «BII&W + t#ALT, G4 1 8 
Ktt-f&mmZtt^-f&ZttfX^&o G4 1 8C«Sutt0^n->tt, tgm 
i:io Tlitl) CI <b % 2> o Ztit><D? DHFR<7)^^ttf^ — 

h M^^r-fe- h^i^iiiJD^^r^^^^LT, DHFRt^f D-7J1/ 
f - v - ©E?HI * a - K-t 4 stfST-o 3 fcf - fcifM $ *tT v> & * o - y £ M 

J: otli^J: 9 (G a s c o i g n e ±IS ; * X tfM a r t i n 
J. Virol. 6 7 : 3 5 6 1 - 3 5 6 8 d 9 9 3)), 



(67) !f$S|2 001-523971 

cd g w n jg t 4 k ft , 7 7 a Rite t it ^ 5 a R§tt£^ * iro utttiffl 1 
T\ 0Jx.tf, B§|*]*ffll-C&&, fl)x.tf, *fl§f (E. col i) it'Oxyi'J 
^7l(Escher i chia), i>foA^-l(Enterobac 

ter), x;i/^7^ r-rlCE r w i n i a \ * 1/7*->T9Ck 1 e b s i e r 1 
a ), 7°nr>7*JS(P r o t e u s ), Mx.it, W?f7^I (Salmon 
el la typhimurium)£ fOtJl'^^ 7^(S a 1 m o n e 1 1 
aX MH (Serratia marcescans) & ir'O-fe 77^ T^Cs 
e r r a t i aX ii J: tfV^JRCS h i g e 1 la), ^^i:, ffi^l (B 
. subt i 1 is) iSit^B. 'J >r -yt)V^7, (B. 1 ichenifor 
mis) Cfllxtf, 1 9 8 9^4 £ 1 2 B&B^DD 2 6 6, 7 1 0-CB^S*l 
Tv^B. 'J^-7*JV^4 1 P)^ir^A->7^I, HII (P. aeru 
g i n o s a) 1&l?9) a y a - K^E^^JI, £ <t M'T' h v>f -tr^Ji (St r 
eptomyces) *^"C** 0 Sf 4 L^*fl§f ^ n-.=.>^}i±<7)-o(t* 
Siffi2 9 4 (ATCC 3 1, 4 4 6) fiii 5 , f ©It, ^IBlB, WlfX 
1776 (A TCC 31,537), £ «t O^l&ffiW 3 1 1 0 (ATC C 2 7 
,3 2 5 ) %t*<7)WWiiMLX^2> 0 Z.tlh<QWlt* Wi7F<Dtz£><Di><D , 
WRROfc*0'bW-ettftv»o I*W3 1 1 014, jfflftADNAgHwl&Btofc* 

a*-c**o «F4L<»i, m±«BJ3&lt, |/M^r^^SM*«t2 
tfittffc£>fcv». «x.tf, W3 1 1 0#*$SU^>/^SS-3- K 

, *»ffiW3 1 1 0©2 7 C 7#fcir#**o 2 7 C 7 <7> S££ fritted M It, t 
onAApt r3 phoAAEl 5 A (argF-1 ac) 169 omp 
TAdegP41kanrT*i, 27C 7#Mi, 1 9 9 1^1 0^3 OHK, 
ATCCff5 5, 2 4 4 tlX, 7 * 'J ft > 9 A 7°% )l>1- v - 3 V 9 i/ 3 V K 
.#l£S#lfc 0 Sfctt, 1 9 9 O^SB 7 BUfi^SifttfJM, 9 4 6, 7 8 3 



(68) #*I2 0 0 1 -5 2 3 97 1 

Iv^iHfHo Sfcli, PCR, *fcli> HI<&«Ks>#U.*?- 

4fEJ64 iro * n - - y y&im. LT v> & o 

& o ^ y % 4 • tHf->7i(S a c c h a r omy c e s c e r e 
v i s i a e \ T^£«£tl^±«tw4' 

(Schizosaccharomyces pombe) (BeachtNu 
rse. Nature 290: 1 4 0 ( 1 9 8 1 ) ; 19 8 5^5^2 BWir<0 
mwm^mi 3 9, 3 8 3f); ^M^nv-fW*^ (*!#1^4, 
943, 5 2 9f ;F1 eer^ ±12) T\ WxJf, K. ??tJ* (K. 1 
a c t i s ) (M W 98-8C, CBS683, CBS 4 5 7 4 ; Louven 
courts J. Bacteriol-, 7 3 7 ( 1 9 8 3 )\ K. 75"/'J^ 

(K. f r a g i 1 e s) (ATCC 1 2, 4 2 4X K. ffrlTVir.X (K. 
bulgaricus) (ATCC 16, 0 4 5)> K. ^^7^ (K. w 
icherami i) (ATCC 24, 1 7 8 ), K. V^r-f-f (K. wal 
ti i) (ATCC 56, 5 0 0 )> K. Fov7^7U (K. drosop 
hi 1 a r u m ) (ATCC 3 6, 9 0 6 ; Van den B e r g t> , ± 
IfiX K. rfc* M^7>^(K. thermotol eransUiM. 
v;^^ (K. marxianus) 4i*;^D>>-f 7^S (y a r r o w i 
a ) (.mW$W% 4 0 2, 2 2 6f);^7-^hU (Pi chi a pa 
s t o r i s ) (gfcH1#f^ 183, 0 7 0f ; Sreekr i shna^, J 
. Basic Microbiol. 28: 265-278(1988 ));*> 
v?*JS ; h'ja • l/xy 7 (Tr i choderma reesia)( 

&W®W%2 4 4, 2 3 4f); -a-D7#5 ^?7t (N e u r o s p o 
ra crassa) (C a s e > Proc. Nat 1. Acad. Sc i. 
USA 76 : 5259-5263(1 979 )) ; -> a 7 - # W -fe * • ;* ? -> 



(69) &m.Z 0 0 1 - 5 2 3 9 7 1 

7*> ^ 'J 7, (Shwanniomyces occidental is) & £*<7) 
->i7-^v^-b7,Ji(l 9 9 0^10^31 B3MT<7)g:fc)'H#fF^3 94,53 
8-t) ; £ fajxtf, -a.-D^,-KyJi, ^-><J ?AJI(P e n i c i 1 1 
i um\ 1- 'J *K*?y*AJR (Tolypocladium) £ ifO^tftlC 1 
9 9 1# 1 J! 1 0 HUff^HR^tt&H^Q l/0 0 3 5 7fX fcfctffc, 7 
<^;i/^Jl/7;Ji (Aspergi 1 lus) Wx.tf, A. - (A 

. nidulans)(Bal lancet Bioc 

hem. Biophys. Res. Commun. 112:284-2890 
9 8 3);Ti 1 bur nh, Gene 2 6 : 2 0 5 - 2 2 id 9 8 3 ); Y 
elton^> Proc. Natl. Acad. Sci. USA 81:147 
0-1474 (1 984 )> &XtfA. ~Jf- (A. niger) (Ke 1 1 y 
tHynes, EMBO J. 4 : 4 7 5 - 4 7 9 ( 1 9 8 5 ))& if> £<*Hfe|fc 

• 7;u^^^^ (Spodoptera frugiperda) C^jfe), 7^ 

• 7^^7°f- (Aedes aegypti) 7xf7 • TJUaKfcT* 

* * (Aedes albopictus) Q&X WV7 4 *7 - J iT7>9 
— (Drosophi la melanogaster) C^a^ya'i'Ax), 
fei^^^-t'J (Bombyx m o r i ) £ fsWfcBS *LTV»i 0 M 
x.t±\ Luckow^ Bio/Technology 6:47-55(19 

8 8 ) ; S e t 1 o w hM> itfS^-X^ (Genetic Enginerri 
n g) m8%£ ^ Mi 1 1 e r^, pp. 277-279 (^f-AAyj y 
v > ^|i(P lenum Publishing )> 1 9 8 6^);*^, Ma 



(70) im2 0 0 1 -5 23 97 1 

eda^ Nature 315:592-594 (1985) Sr#JS 0 Wx.tf 
, 7*?Y?777'%V7* — 1j (Autographa cal i foni c 
a) NPVOL-lSSft, ^i^'faNPV (Bombyx mori N 
PV) <*>Bm-5#fr£\ BS«ffl<7)? 4 £*2 *^-f ^^»-ag^fiJfflBTfg 

)^7s t LTv # fc, K7't9 • Vfr 7 (spodoptera f 
rugiperda) «M&O^SHSJfttffl^&i fc*«"Cg£ 0 

Dvji/f 7-D N A J; -9 \zmftLX&&7yv^?T U 7 A • 7^7ry 
(Agrobacterium tumefaciens) jg?)— JE^ff 
+ h L"C> »,«^B®^1-^o A. y>7 

«j 7r-Mt;v^^Se?njc7)j: $ ic, tlMJ&i £i«<a&&P?Sif@E?!j 

t^fiio Depickerfe, J. Mol. Appl. 
Gen. 1 :56l(l 9 8 2 ) 0 T-DNA 7 8 0 itfe? <7)±If ^ 

&#*LjfcDNA#»tt, jfijft£DNA*^frii*Jia»K:*v»T, ttWTMfeai" 
**<K^^¥l'^^*ffi1ft'fb*4V^i±fl.$**ii:5&i-Cg*o 1 9 8 9^6 
J! 2 1 BM»)Sffl#fi3 2 1. 1 9 6to 

ttCA cademic Press ^ KrusetPat t ersonlv &L$$ 
tgf (T i s s u e Culture) (1973 )) 0 ^W?Lffiltl<7)a±lffl 
J&*©«tt., S V4 O^HfcJfc**lfc**BMCV l*ttCC0S-7, AT 
CC CRL 1 6 5 1 ) ; V: MEKrK#&C2 9 3 , * fcMU 3 
^&££^X?n-^y^3ti7t2 9 3M> Graham^ J. Gen. 



(71) #S2 0 0 1 -5 2 3 9 7 1 

Virol. 36:59097 7 )) ; ft^A^^-fllffiCB H K, ATCC 
CCL 1 0);f ^-f--X^A^^-|pitt/-DHFR(CHO, Ur 
1 aubtChas in, Proc. Nat 1. Acad. Sc i. USA 7 
7:42 1 6d 9 8 0));-?^^-bJl/h iJtt (TM4, Mather, Bi 
ol. Repod. 23:243-251(1980 )) ; V ^f-II«(C V 1 
ATCC CCL 7 0); 77'J*5 K 'J ¥JK7)WK*fflfl&(V E R 0 - 7 6, 
ATCC CRL- 1 5 8 7); U^W/«(HELA, ATCC 
CCL 2)M5fItt(MDCK, ATCC CCL 3 4 ) ; 7 r n 
-7-7l-)fftt(BRL 3 A, ATCC 

CRL 1 4 4 2) ; fc HlKWl 3 8, ATCC CCL 7 5 ) ; Mff 
§IM(H e p G2.HB 8 0 6 5 ) ; •?V7>%tfy (MMT 0 6 0 5 6 2 
, ATCC CCL 5 1 ) ; TR I»(Ma t h e r A n n a 1 s N. 
Y. Acad. Sci. 3 8 3 : 4 4 - 6 8 d 9 8 2));MRC 5M ; F S 

4«;i3J:y i 'tfA;^-7l (Hep G2) T^^o 

m^m^K&w^tusm^t ?-$tzte?v--yys<??-Kj:-z>TM 

M&®$:Tt%Oo Sambrook^, ±ti<D 1 . 8 2 WX"M^ £ tiT v>;|> X o 

J&KftLT, fcfcljfr's+r A£fflv>£#;i/>"7 Alii, £ tzltx.]/? h vtfu- 
i/ aytm^ho Shaw^, Gene 23 : 3 1 5 (1 9 8 3 ), 9 
8 9^6^29 H3MT<OS^#ft£M8 9/0 5 8 5 9 KfSicS tlTV^ J: 

^^^K^1-^>7t:^^fflv^ 0 199 1#lfllOBM©IWf 

&ISfc9 1 /0 0 3 5 8^-^!E«?tlTV^ J: 9 KLT, jl^&^ffl^T, tit) 

ic7)J: ^ &,*IflMt£ ^tz*^m\MWm^^X\$, Grahamivan 



(72) 001-523971 

der Eb ( Virology 52:456-457 (1978) <D 'J yWi 

9 8 3^8 J! 1 6 B&frO^S^iHM , 3 9 9, 2 1 6f-t*V»T, Axel 
mmiX^&o mm^Vj&M&Wi. -JfcftfcH^ Van S o l i n g e n 
*b, J. B a c t . 130 1946(1977 ), fi^Hs i a o (>, Proc 
. Natl. Acad. Sci. USA 76:3829 (1979) <DU&K 
Ltztf^XftteiiZx, DNAZMi&V^KBAt&tzftK^ &^<D~? 4 <? v 4 y 

fc*OS4?i4ft*Coi/»-Cli, Keown^ Methods in En 
z ymo 1 o g yd 9 8 9 X Keown^, Methods in Enzy 
mology 185 : 5 2 7 - 5 3 ?(l 9 9 0 )> iiOUa n s on r 
Nature 336:348-352 (1988) *#J8U 

Sambrook^ ±|Et*v»T, -J&lftK|&l$£ *ITV>& i: i % H Lfc 

#t 4Jg*aiJ§*1-*ilfc a±ifflJ!&**&£?-&fc«\ Ham'- s F 

10C->^vtt(S i graa)), f/h*I^i((MEM), v^v*±\ RPMI- 

1 6 4 O(y^vtt)^ &tXHrfr'<'9 aoHEiE-f-^/UJgJlliCCDMEM), 

J!RLT£ *U>, HamtWal lace, Meth. Enz. 58 

: 44(1979 ), BamesiSato, Ana 1.- B i oc hem. 10 

2 : 2 5 5 (1 9 8 0 ), ^Hijft^lM, 767, 7 0 4f ;«4, 657, 86 
6-t;fH4, 927, 7 6 2f; ifcli, *4, 560, 6 5 5^; 

19 « 9 0/0 3 4 3 0^; gR*#l*&HI#8 7/0 0 1 9 5 ; #B#tt$M , 
7 9 1, 1 9 2^; iSi^a^W (U. S. Patent Re-) 030, 
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9 8 5-§-;4jttt* ytmftttrtbs, 122, 4 6 9^KiE®£*iT^&igi&m> 

A, isJtf'JvS), tttfTftCH E P E S if \ ^PivF(7 

rVy^J: Iff- 5 v > 4 2:*), ffi&ttft (£«S*r > * v -f v > H#J), 0fi 

0^)1/3-* £ fctt|fl|#«>x*;i/¥-iB**iJDl"*> £ ttiSo iOto^iD 
tits a*#^fe*lTV>4aa4*K"C#tri fc*«TS* 0 fiJt, pH4^0 

/P, iiO'^Steo^Ttt, I RLy^lKl RL PressX 19 
91^ M. But 1 erl, ffi HJfr!&M<7VM * r * y n v - : £R*fi<j:fr& 
(Mammalian Cell B i o t e c hn o 1 o gy : aP r a c t 
ical Approach) HS/^tiT^&o 

*B^-c«a$*LTv»4<t±JBBJI&tt«**BJI&«»t"r* < , mil&tw^M, 

jffi4*^iajRi-***, Wsyt)i<%iK, mmm±ztitct ski*, m±«Bii& 

tti (W:Tr i t on-X 10 0) *fflV>TRd»fe»MI1-4 £ * 0 

t h^ft*t4^ffl^x.m<7)«+ , ^rnv;uf-^-5&sg4?ti7 l ci: 



(74) f#«2 0 0 1 -5 23 97 1 

ioT, as-frOJ^J: 9 fcfllftl-* 4 77^f^-^7^' 

7 7-f-Tlfi L^|»|ltt#fC*4o ^fn7A/f7-A»C H 3 ^^^^tr t £ 
»i, K ABXCBakerbond ABX)$fflg(j. 

T. Baker, ia-yt-y-: Hi7-f 'J -;7'^^^(p h i 1 1 i p s b 
u r g))^\ ffi»f*Jt*^*ffl-e*So defile, «^|*7Ai:U* 
H % x?/-;vjr£jgs fflHPLC, y^CU^nvf/??^-, 
^77n-xi:U^07^77-f-, m4*>t tzimJ ( 

>- 7 ^ SDS-PAGE, fed: trftftftj** f<*> * 7 IWI 4) , 

HC-ra^'J^^f- Ktj:oTU3fyfflflri6-e**o affitty #7 k* LT^n 

fctt 7 4 0HII^o*V^T> M#tB?^if t-S i ^ s f|l,'(L i ndm 
ark^,J. Immunol. Meth. 62: 1-13(1983 )) 0 ^ 
X^T'fV^'fW^tiK 3 (Gu s s^, EMBO J. 5:156 
7-1575(1 986 )) £MU 7*0^ 7 G***I3I ? HTV>* 0 8flH4'J #7 

ttlS, P®S*lfc£?U4:*r?*lf-X (control ledpo 
re glass) ifcli#'J (*f- V> v fcf-jv) 

^L/:IS*?)> 7#D-^l^iHffl s f(^> ^*!Sllt 
tHo 7'nf^>A^:liG77^r^ -7)7Ai:M#iB?»$* 



(75) #*2 0 0 1 -5 23 97 1 

SM4pH (3. Ofr*tL&L±) 4fc«U tt^fc** hoii?^4ft^t> + 

/OUT, JfiL&^MfcifiLfirS M) 

!i s Ti/;(Burrows, F. J. tThorpe, P. E. ( 1 9 9 3) P 
roc. Natl. Acad. Sci. USA 90: 8996-9000 )<> 

»«ei&'eO"bOt«--i-4«t<SV^ffi*«#'f>*LfcCB u r r ows, F. J. 
tThorpe, P. E. ( 1 9 9 3 ) ±IS)o fti£, 2Hff»fl9Stfr*ffl V>T, 

CSllf»^itS^?l^- LfcCHuang, X?., (1997) Scie 
nee 2 7 5:5 4 7 - 5 5 0 ). HK, 3H#*W«;#*ffiv*T, *fflM# 

*££fcj£?&Lfc(Z h u, Z. ^ (1996) Bio/Tech n o 1 o g 
y 1 4:1 9 2- 1 9 6 ^iWo 1 1 i ger, P. f,, (1996) P 
rotein. Engin. 9:299-305 ) 0 

KM> (W > FVoRIPCRem ington' s 

Pharmaceutical Science ), 0 s o 1 , A 
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. 9 8 0 )) t I-pLT> **S9g»LfcH»ifcli*»?8[W«tt-Cfii#f4 

Jftft-ffcSI ; ffifrT-* (ft i 0 385&?MK) *ku ^-/f- Fiilr^'r/, -tf ?f 
; i?Vi/y, 7)\s9\y, 7*x?*>* 7)v*r~y s $tz\V)^y 
MJ >fc t^ii ; E D T A £ *v>* w~ Mtai ; v h - ;k i fctt v 

O 5 '/ * 14, M-^(Tween), ^o-^ ( P 1 u r o n i c s ) £ 
li^'Jif-UV^'; (PEG) 4^©|fMfii&^J£^'Ci/>*. 

(0!)/Uf, t Kn4r5/^f-)HrJwn-^, ^tt-rtt, -if 7 f- > - v ? 

f^Remi ng t 0 n' s Pharmaceutical Science) 



(77) ^2 0 0 1 - 5 2 3 9 7 1 

Sf"C\ $]x_f±\ 7-f 7l/A2£li-7-f ? n # 7'-fe J: 9 &^?)&.i> &<7)K&o 
Tv^^f^-g-tfo #M4^®<7)^!)(± X Langert,, J. Bioraed. M 
ater. Res. 15: 167-277(1981 X £<fc 0*L anger, C 
hem. Tech. 12:98-105 (1982) KUMZ *ITV>& *° 'J x.* 
rJK t: Knyjl/ (#!)*_ (2 - 1 Kn*->xf h7*D;v$\ £ 

fcttJKU (lf-^T7Vn-;w) % «KU 7*f- KGfcl^^fiS 3 , 7 7 3, 9 1 9 ^- 
, EWH#M5 8,4 8 L-Wr/iW^xfjp-L-^i' 
5 VflM>3#«J v-(S idman^ Biopolymers 22:5 

4 7 - 5 5 6 (1 9 8 3)), *^WPMtxf- U V - If (Langer^, 
±!E) CHMNtftffcl 3 3, 9 8 8f), S»lS«^^n>f#y h (L u p r 0 

n d e p 0 1 ) <7> et 1 %frm&<D%m- yyzi- ivm? # >; v - ($im- y «j 

3-;p*3#«J v- < hftggn^7 , n'j K*fcft*£ltflU * n* 74 7), ^ J; 
ff«K'J-D- (-) - 3 -KKn *->f&« (KcfflMl 3 3, 9 8 8f) ft £T 

0 H fflfcfcfcoTfr^- t^BTtg-C**^ fcfcffiOfc Kn$*/UT»i 
% * >7s^f Srlftffl1-4«iM* f fi< #7°-feMiAo£*w^Sfi, 



(78) #112 0 0 1 - 5 2 3 97 1 

: & 3, 218, 121f;Epstein^ Proc. N 

at 1 . Acad. Sci.USA 82:3688-3692 (1985) ; 
Hwang^, Proc. Natl. Acad. Sci. USA 7 7 : 4 0 3 0 
-4034(1980); gMWf ft$ 5 2. 3 2 2f ; BfcflW ft$ 3 6. 6 7 6 f 
; BWN*l#tf * 8 8. 0 4 6 -t : BWH# ff* 1 4 3, 9 4 9f ; BWHifcttfc 1 4 2 
, 64 If ; B *S#ftfl}K$ 8 3 - 1 1 8 0 0 8-f ; 4 , 4 8 5, 

0 4 5 HN3 J: tf*M , 544, 5 4 5 f ; ^ tffcBWtitfttaS 1 0 2, 3 2 4f 
KJ: oTif^Wo SI*, 'J*°V-Af^ 4 (2 0 0 - 8 0 0^>^h 
n-A) j^)-9^9ST\ flit $#^£[3 Omo 1 . %3Wn-^i 19 

tv>l> 0 

Mftj^^Hc7)S:^*(i, ±?E©S3l^J:-oT, l)l/< g/k g^f> 1 Omg/k 
s:^ ! tiJ 0 i^<fc 1 ^^Sfffl^rnvjuf-v-(7)^Jfc LTti, IgG, is 
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7->^-^Jfy/-b'(HRP), fcfctffc, fl&tf, Ml" 

?M±.<V2-o<7)Wl*<DJ^^ -^tD7W7-lt 

- -f t y km t * *> 7- n v a/ f - v - f±, «mn^r vtf« 
us* &mtiMt&ft&> 3 h, 14 c, J! p> 55 s 7t(i lJ5 1 %tr<nifcmm 

-Jf7 9Yv9"-M* tfctii*-z?r<l y*s*.'*-***s?-'Z (HRP) 4 

*</>T«&<&#tt*ffl^*ifc*<T*&*3&«* *0 J: $ Hunter 
Nature 144 : 9 4 5 (l 9 6 2) ; D a v i d ^ Biochem 
istry 13:i014(l974);Pain^J. Immunol. M 
eth. 4 0 : 2 1 9 (1 9 8 l); JdJ;»\ Nygen, J. Histoche 
m. and Cytochem. 30:407 (1982) HffifcS tlT^& # 



(80) 001-523971 

•;f77-b^S, is <£ of^SitRfe* 7 y -t-f ttfcffl v» * i t tf? § 
So Zola, *y *n--f;uffc# : gi7Ca7;v(Mo n 0 c 1 0 n a 1 
Antibodies : A Manual of Techniques), p 
p. 1 4 7 - 1 5 8 (CRC^Wtt (CRC Press, I n c ■, 198 

JK-frfirfrT y -feW ftii, R&*>:fcfc*<0^r n^;i/f-? — Cot, 

7 - a wimit&m ci^it, 3 o cogu^^ & * * ?f janfto«-fr*sr lit * 

o «>t^ #B#iHM, 3 7 6, 1 1 0**#J!Ro ^f07jl/f7-|^i 



(81) #812 001-523971 

JM US t * * (7) t <d -e I i & ^ o 

MI^C»3^I#LTv^ 0 ititi> »att»W-CR1dgwaye, f ±E(1996))& 
SE*fc*ratTCH3 K>>f V + 7 -f KiBf'frSrKtt*^ <k «t o 

9 ') - £MSiJ1-& ifcKi oT#SC^t 3 ftfc CVaughan.T. J. t, , 0996) j; fa) 

o 

^MMl : ^^<?)g:^(protuberance-into-cavity)/s^n v;Vf-v-^ge#^ 

Chamowt, ,D .Imminol .153:4268(1994)^ J: 19 $fcfc|jjfc3 fitz MMfi-C D 3/ 
CD 4-1 gG^^7lt liCtifc^fnv^fv-^-fe>f-y«:f 

MftfH^t ^ 7 (Ab/Ia^jt-CDB/OI-IgG^^^^ < ^<oW3 Lfc 0 

^<LT£H#MU l: Mbffi-CD 3 Ch 3 W^^a^^Ty 
f-tfyr/jc^tff-Kfcffl^fc^W H*«tS5»»%CKunkel^ .Methods Enzymol 
. 154:367(1987) £ P. Carter, in Mutagenesi s : a Practical Approach, M.D.McPhers 
on,Ed.,IRL Press, Oxford, UK, pp. 1-25(1991))^ <fco"CCD 4 ~I gG^-Clffil? 
fl, JLo v * V 7 * 1^ #?• K@eyiJ Kio T*jDE L (Sanger , Proc. Natl 
. Acad Sci. USA 74: 5463 (19 77) ) 0 )fc<^ 3 £#J$ 
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A 3 



fn-CD 3cdCh3 


CD 4-1 gGCDCn3 


T366Y 


Y407T 


T366W 


Y407A 


F405A 


T394W 


Y407T 


T366Y 


T366Y.F405A 


T394W:Y407T 


T366W:F405W 


7*394 S:Y407A 


F405W.Y4O7A 


T366W:T394S 






F405W 


T394S 



m&T 3 6 6 li> A- Yt-CH 3 K^>±^|Y4 0 7 <7)7)t|f|S^WPJt 
W^^^o «3&T 3 6 6 ^<D3L%%fr?®mM&. 4 0 7 Kfrl" 

&Rn<7)Ws&i>fs\c?&2>o -mgm^wm&^Ttt, -o^c H 3 

>$><7)T 3 6 6 YiW- h Y*4 >$><DY 4 0 7 T^fflS^^I^^o 
*«&Stl£ 0 SEfttt, Kabat^^-^^^ACKabatt,, C1991)±|a)*ffl^T 
*l* 0 nnycioTl-IIIMn Mb"*-* i fc <fc o T5e 

fit-CD 3^il(D<tfiffi(H)^#CShalaby^ J.Exp.Mcd. 175:217(1992) t Rod 
riges^,Int.J.Cancer(j 1 §e)7:45(1992))£; 3 - K L"CV>& 7 7 ~ v 5 Ktt, & 
ir(C|E®?tL^iil5 (Chamcwt,, 3. Immunol. 153:4268(1994)), 77-/^ K* 
3-KLTV>SCD4-I g G^ftCByrnt, .Nature 344:667(1990)) £ -f&fc, 
r M«*W&, 2 9 3 S + \z&&\ (co-transfected) t fc 0 #A ?^7r 
-V5 KDNA^iliSieLt-^ ^ft & D N A £>Jfc$fi A b / I a*^9 
J: ? lw^x.^o &ADNA s 05 ft gh-^^)ia 
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mmm&(n*X^li&T<7)m : 8:1:3; 7:1:3 ; 6:1:3; 5:1:3; 4:1:3; 3:1:3 
; l=0:0 o 

Zvtkmydii, u-f-f>->F> h 'J -7,*M-y>fKm< S D S-P A G 
E K X Z> fr%T<r>1ftK7s ? n a -y (ProSep A.BioProcessing Ltd, UK) 

jEfciKS P VD F^CMatsudaira, D.Biol. Chem.262:10035(1987))-e<7)^7'n y 

y'5 K?)*;|£A(3\ ^SJLfcii^ Ab/Ia*^7, I g G i: I a**^7 
-MtW^^ift&CCharnowf,, D. Inmunol. 153:4268(1994)) 0 fcfo^m.7° 

-^-^t^J: »}i«v^7-7^^3 ^^IeIIKL^o I a : H : L «o 6 : 1 : 3<v& 

ADNAtt-eii> I a **^>f v-(22.5%)£ I gGC23.0%)<^^7 9^-> 3 

■c*jMt* 'U 7* fmmv>y y y a tcueg < /usm* 

&*«3;fcfc*ftfcfcA<-|t1-* : 50% Ab/Ia*^7, 25% i a ** 
^-?-£0*25% I g Go 

»&SCh 3 *^LTV»4«K#LT, A b/I a ^ Y4 0 7 TS 

ifcT3 6 6 YKfe^^^tl-rtLfeL-CD 3 Mi CD 4 -I gG I aC^t 

<3fcv>*<3*"TMHill3ftfco ^T^iooai&MimilR1-*ifc*Lt, T3 6 
6Y|fe^Y 4 0 7 T^SHil9 ^^^^-iiO^ftCJ:^^^^ 
#-f&o Ab/I aM^'J? K07 9^->a>li, KfeiSPCAb T3 6 6 
W, la Y 4 0 7 AtoM^O-'MXSrJf t fc K J: oT#*fcSSM3 ft* 
utli^K ^2<Dg:fei:^^7(A b F405 A, IaT39 4W)li, * 
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^yji-itth I a T 3 9 4 WM&4Mto?JV! L4v>*fo**|$ 
ADNA^?^77^->3>*ffll/>TAb/I a 0 71 % 2 -C££ D£ c 2 
•&£ L/:^i^?)KtI^ 7 CAb T366Y ; F405A la T394W ; Y407D<7)£fi^ 
fi, Ab T366 Y, la Y407 T^T^±^fiA b/ I a^-f 7<J y F<7) 

T 3 6 6 YtY40 1 T^m^T^X *) fthHtzA b / I 3l * U <D7 9 ? 

o £ ^Kf^LT^-MltlJ:, mono S HR 5/5# 9 a (Pharmacia, Piscataway,NJ)_t 
TM %y?tWk? nv r -(20rMf. 'jT.jtg®, pH8.04:0-300mM N a C 1 ) 

43&«l^A'#-li*»&S&«*fcj3tf4 «t »J fc$&fc»f1Mfc&<25*, £ felt mm 

& 1 O^iS^ttCSuresht,, Methods Enzymol .121:210(1990))^ £ tl£ 4 

Ett^fi^iJ^aaitt^Cattt ±oTFc-gr*B s A bOMW&iSffl 
*m\\tZ>Zktf^M$tl2>CmUr-W> 0 T 3 6 6 YtY 4 0 7 T 

gG^CH3 K*>f vlMi-cflioaS^SJKKifiiff^tiat bfrh, 

T366YfcY'4 07 T^g#^7}±, -ft&O t: MgG 74 V 9 4 7°dgQ , IgG 

o 

A . C h 3 ftEM-VZ )V 7 -f KtSf-ft-ORW- 

7^ K^*^Mai$a^^^^MtTV>^(5.0^^6.8A)(Srimvasan,N.^ 
, Int. 3. Peptides Protein Res.36:147-155(1990)) o 7.6^ £ -COHPBH, 3EiS# 
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^(Deisenfofer, Biochemistry 20: 2361-2370(1981)) o ii) CaKT-fi^ 2 oco 

•£-£^x_& «fc o lcj5:S#ttf)*l^C Sr " inivasan . N -tb»±IE)o 

B. y'7JV7^ Kfi^^tf^Hbo VZAryj Ftt-frtt, Insight II relea 
se 95.0(Bicsym/MSI)£ffiv:>xhi-^^ (Rodriguest, 
t Cancer Res. 55: 63-70(1995) ) N b h I g GiF c (Deisenhofer, ilS)^^^^ 

Mb U fee 

fBftO^M^Ifl&CKunkel fc, f Methods Enzymol .154: 367-382(1987))^ X o T 

t MfcLfcifi-C D3iIX(iCD4-l g GcoCh 3 FV-f vttcfALfc : 

Y349C, 5' CTCTTCCCGAGATGCGGGCAGGGTGCACACCTGTGG 3' (SEQ. ID NO: 1) 

S354C, 5' CTCTTCCCGACATGGGGGCAG 3' (SEQ. ID NO: 2) 

E356C, 5' GGTCATCTCACACCGGGATGG 3' (SEQ. ID NO: 3) 

E357C, 5' CTTGGTCATACATTCACGGGATGG 3' (SEQ. ID NO: 4) 

L35 1C, 5' CTCTTCOCGAGATGGGGGACAGGTGTACAC 3' (SEQ. ID NO: 5) 

D399C, 5' GCCGTCGGAACACAGCACGGG 3' (SEQ. ID NO: 6) 

K392C, 5' CTGGGAGTCTAGAACGGG AGGCGTGGTACAGTAGTTGTT 3 ' (SEQ. ID NO: 7) 
T394C, 5' GTCGGAGTCTAGAACGGGAGGACAGGTCTTGTA 3' (SEQ. ID NO: 8) 
V397C, 5' GTCGGAGTCTAGACAGGGAGG 3' (SEQ. ID NO: 9) 
D399S. 5' GCCGTCGGAGCTCAGCACGGG 3' (SEQ. ID NO: 10) 
K392S, 5' GGGAGGCGTGGTGCTGTAGTTGTT 3' (SEQ. ID NO: 1 1) 

C23 1 S:C234S 5 'GTTCAGGTGCTGGGCTCGGTGGGCTTGTGTG AGTTTTG 3'(SEQ. ID NO: !2> 

^IIt.l^7 5 7S^, 7^ J mn^tfk OCatatfc, ±|E(1991)^ E u 

^HCi-stlSKi. SAttti^ 4-^- -^version 2.0(United States Bi 
ochemicals, Cleveland 0H)£ffl v>4 ^-f ^ -> ^ ^ i^f- KSe^lJ^jE (Sanger 

; vl-v6 J4)tt, Ab/Ia'W7')s'K, ^-CD3/CD4-IgC(Chamcw^ , 
±flBC1994))^jKS r ^<^©^t*^T«©^tJt«!Lfco CD 4-1 gG 
RtfiiL-C D 3 a - KLTV>4 ^5^5 Kti\ jte-CD3ft«*3- 
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v-^jKifi, I a : Hit : L*DNAJtOttH*#ofcf>Afc <t OMSftL 
t Ab/Ia^fn^7-, IgGJ^I a v-£jttlf^ XM/ 

7° h 37*7I6SA77^ -r 4 — ffiSIU SDS-PAGEt V-*f-7y 

^tW» L^L^^'«b, yX)V7^F-C»3l^^Ab/Ia^f07 
-fi, C«3 F>>fV>*»OffiI-i , ^A'7^ K«)jgii:-|:t4, m»SlW 

M*Jy\)\<7 4 KtJ:oTjlttS*Lfc 0 **»^UAb/I aM^fKli, 

4iCn 3 K*-f >*#ofc5WBTI4ftv>SD S-P AGEfcioTiliflJStlfc 
o y^^7^ KCH3«*#*«jftU Y349C/S354*C Y349C/E356'C Y349C/E35 
7'C L351C/E354'C T394C/B97'C,;&tfD399Q/K392Cfc Lfco (O&Mfct 
D399C/K392'C) { ^ |g^#c7) S D S -P A G E^lf K X t LT!f£M£M 

UAb/I aM7'J -7 F<7)l|£*^*SW^i#ilIt^C-etL-r*l7 6%fr5 2 
%) 0 £H*i. |»7^iO*0, 7^ 7 m?^*tic(Kabat^, ±^(1991)^ E . 
uS^^-A)KioT||Lfc, Ch 3<0^1&0^2<7)3t:-+?)^{4 

7^^(')|:J:oT|i?W„ £©5fc#WU ^«#K392S/D399'^ W p^ 
StMimUAb/I aCifcAb/I am»»at^M7j^^-x.7t 
£§SK 3 9 2 t D 3 9 WWfikt^n X «9 yXJl^7-f KiR-fr 

c Y*4><r)¥ti*fitmmx.&1b\,1z« ±X<D>yy\)\<y <i KC3&#I#H:, 
2 9 3 SiWJ&+©a^fc««raCl/^)l/T|l5lLfco ' 
E . ^jH^oftfel^ KX-o Tftil L v 7. ;w 7 -f K fi 9 5 % 4 -c^ T n 
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, N «_ -t > ^ _ ^ £igjjp L;t 4 ; Ridgwayf, ,a99V±U4>^WJo Ztlh2^<D 

W^jSSrjB^to-frfco L 3 5 1 CXHT 3 9 4 Cfc-firtN 2 o^r'Mfc Lfc 
v * ;U 7 4 K f ± , v^;P7^ (L351C/S354 ' C t T394C/V397 ' 

^7-(fI# v 9-v 1 6)tfi:geiU n^7-oRf*MLfc(| 
4) c /sfnN v-oiJl?9 5 G>itfco Wft* l^foNv- 
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feS£*#, T360V(Ridgwayt ) ,j : |Ea996)) x M 1 3 itf£^ ni ^7"f- KfcBte L tz 

77 7^ $)/U£Lasky t L.A. £ Dowbenko, DJ.CL984)DNA 3:23-29 ; ^^/Berma 
n P.W.t,, (1985)Science 227: 1490-1492)^^),^ 0 ^^©y^ 7*9 U 

Ch 3 X7>-7^7*7 , ;-CDl-lxl0 5 <7)a3Z^D->(i, P C 

A^T^n-^^^MMm: &¥ljgr t Lt, Ztl*?tl9 0 %> 60%, 5 0 
%Wl 0%/iofc o ^I^n-y^^tf7r-y^ Ktt, «<7)5 7 ^7 > K 
mtr;H|flS Lfc 0 :fO|f»'X Ll-BLU E™»(Stratagene)£ 

/:„ ^< Lt\ &?>f 7*7 'J -K^T^ 0- f;ix.l 

iHR<& 7 7 -7 > Ft, &t>>tlt:C* MM L^^-Cn 7-fe> 

*te»£<*>fca<&av>fc$fc14tt, y ^ >£7?~:x1£3te<ffcfc J: oTJBii 368^407 
■JUMBOS 6©I^l)7< J «©*B*#fc-ii»i> l lEBJRStifc, =M 

T366S:L368A:Y407V££t N < t 2 ft 0(31$ *lfc<, ftK5E«2*t£ 
Afn^v-, T360VA4O7 ' ACRidgway , 3 . B . B . , (1996) , _t f £ ) t [WJ - <7) 
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5 7 5 FpAK 1 9 CCartert, t 1992) _t 1:3 - K£ ftfc C 3 ^Utett 

fijML^o DEAE-b77f7^XFF, AB xR {/Resource S^7f^5 
7 -f - J: o Tffi$8 L ^TSeeSrLSeSArY^TV^^^ji^ SD S-PAGE^Cf 

^«m^^7V-®«^^^J:oTiIIJ^L^If4SCH 3, T366S : L368A 
: Y407V ^m^xfYAQUk^^^^n^ ^MLtzm X*$>-otz 0 
B. 7 7-^MiRL£^rn^-?-££'|'£ 0 Ci3^fnNv-©$SE 

7 7-v f ti> S«0 7 77> KcO^^^J^^n-y^f,^?/^^ hn-M 
p RA l*t>-Cb8&it3*ifco fcfcttfctiU XL1-BLUF>o7t--:>3 
P *3&1 % 10 9 pfu/ml MmOZ^^^cja-eSO^ g/m"l# > 1 10// 9/mlr h 9 

^^^-V3>L7t 0 ^Mtt^^C 600 ^ 10^ 4^)1^0X^1/'; 
MfctTto 7r-vlt 5m 1 o20%(w/v) PE g, 2.5M NaC 1 Ciotitl 
L^MC^OOOg^ 10^ 4Xl)<7)&K±infrh®U2$tl, 1 m 1 OP B S +fc 
M^$-££o PB S4"0-6M<7)^7-v>^ml80// 1^20^ 17r-yl» 
^iDA<btl, 5.0^«(iU~25t:-e^ >dr^^--> 3 7 L£ G #7r-y*t>7 
;kt)T'; h (20^ TfcCt^lc^L^o CH3^fnNv-^ft 
tiU 5 B 6-M7°^- h^-fflv^c/lSi: Uo-7x^l/yy*7r/^ffl^/: 
*-X7f^ y v^^^^#v^-4f^^t^i5L-M 1 3 )K'J ? n-r-^A b 
^J:o-C7r-v^^ai1-i)EL I S Ai:J: oTi)5e L£o Z<VKm\t, 
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2-5M HiS 04 50nl©«SjHIKJ:oTiqijtL, 492rm?igbfejg£jBsg Lfco 

idagraph 3.0.5(Synergy Software)^ ffi^^^M/hZl^jSm: oTESo©/'« 

ftfcJgJgKHJKSJlfc^r n^v- % T366W/T366'S : L368'A : Y407'V(2 x ^ 

njr-fv-tt, RffLfc^r n ^-f v-, T366W/Y407'Aj: »> 
i:J:^m4^ L*L»£1!Ch 3 X *)&&fi&K45Zo £T<7)Ch3^#I 

ZtifcQ.. 75mg/ml^ i; CPBS)*). nt-c^W^i, Ch 3 

^7-J:nif)^K JSV^tfBfrlW £}T L fcT366S : L368A : Y407V^#^-e 

T 3 6 6 W<7) 1 I 1 £^T366S : L368A : Y407V 69.4"CT« 

fc*»tiBO J o<o T 3 6 6WK**^v-li, T360tf/T366'S : L368 

Se14"C**« ^tlg#<7)±coT366S : L368A; Y407V^^#(i N ||(:J;ot 

i£ftLfc£p^#|#> Y 4 0 7 Alt T36 6Wiet|toW^T* 
-etL^tL58.8<C3t^65.4<C-e^ili-^ 0 itlli, T 3 6 6WCaT-=-U--0T3)X 
liY 4 0 7 ACAT-=6.6t;)**^>f v-w^t**L^-*«t <9 *» -t "9*£ 
tt£ 3i T % T369lVA407'A^ t^7-?)t^7 FXlfel: Bfifc fc fc*S O 
<o 77-7IRL^fD^7-, T366W/T366'S : L368'A : Y407'V (± , K tf 
UAfD^7-, T366WA407'A,( A T™-4.0r) c t 19 fc-Jg&JgT****, 

C. >f >e*^<7)7T-v-«L7t^u#^#iPS^<7)vjPf-v-'fko 7 
T-vSKLfc&tfRftLfcCH 3 SIMM* , -< >tr*K-CA b/ I a'W/'Jf 
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h\ ^-CD3/CD4-IgG(7)^gg; £ig < Z<7)®±) Z&mLtz (Chamow^ , (1994) , ±f£ 0 
£*iti, CD 4-1 gGk-mKt hitLtctn,-CD3mm(.Otm%<7>&%%iK 
^Ill/Co AfD^7-t^^7-?)Mii, SDS-PAGEix 

r/AffiSSCJ: oTlffiLfco A b/ I a'W 7*'J * KOJtH!!"C§ *JR*j6«, #l 
-CD 3l0#i£ftLrf:|&fe£m#£'£A^ T 3 6 6WM a^7 7->'-ll? 
Lfc£H#> T366S : L368A : Y407V, XliRttL Y 4 0 7 A<7)^ 

tz#)<?>%<?>ffi\iHK&\<>~CWMLtz 0 |£fe£#|#, T 3 6 6Wfi> ffl ^ "T £ Mfil i: 
fitto****** I g G mi<D H Lt;v- (#-77. ;i/ 7 4 KIS^ I g G 

73> I gGL^LHL*y7-4Lm I?£SCh3 FT- >f >*£tr ffl CVC# 
imm 2 tt £ 0 £JH «^ T366S : L368A : Y407V (i > «StS77-v? Kco 
itfe^A^o^j a v-£^oft<|£& I aN^-wMCli; 

T * C h 3 £H#e>ttfi!l TO ^^WNv-^llfJ £H# £ «■ 
LTco«^^-x.^>o **/>f^-fc#-f-4 "S^"Ch3^ 

WU i^Cn 3»iM 1 3itfK^ni<7)H07 7^-£m^*t 

0 XLl-Bluc^i ^ fc7 7A-#JIMli±fc*3^t\ SI*Ch 3 itfc? t M 1 3 ft& 



l 
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-yVlli:??, L^^T^»i^(7)«t4^»1-^(Fig"'m'^ J -MoT. Biol 
.239:68-78(1994)) 0 ^< LT, ^7 - v > tt*#*»K«>#tt*Jf « * 

fcftK^raii:$*L4-^ t£fc£ttLfc7 7-S>*iR:frifctiU '9>/*9R-? 

tafias w t& fc * mm k & tm<v mij * %mt * . 
a. race***^i-4tt:'»oiPie:«:fr9'f7*9y-oJt«tti 

^|v^F-*iFv (scFV)#bfl; (Vaughan £ (1996) _h|£ ) j± % a 

x 1 h l/t^-fD^'/^t-lfECD), GC SF-RCn 
-Uia^Hr^-ECD), IgE(^XUgE), IgE-RCkMgE 
Hr7^-a-i), MPLCt: h Fn>^^xf >l/-t7"^-f ay v^-f- 
-trECDX Mu s KCfc MfifIWH:7 , 5'-fny7^t-lfECD), N 
poR(k WJV777Hr7"^NpoR ECD), R s e (k H"b7*^-f 
nv> + t-^ Rse, ECD), HER 3(t fUr^-f ny>+t-J? 
H E R 3 /c-erbB3 ECD), 0 b~R (fc h l/^f > V*.-?9 - E C D ), X V V 
EGF(tHfMII?), ECDIiM^K^ >CMi"4, Sr^tr 1 1 
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-b y t - v £ ft^l" & ?t #> Fengt Doolittle(1985 , 1987, 1990)^ 7 * n° <) X A 
KJ: ^ 7 , n^7A"7 7-f ^''^fflv^TJt^LTtCFeng.D.F.^Doolittle.R.F.agS 
5)3 .Mol . Evol .21:112-123 ; Feng.D.F. t Doolittle.R. F. (1987)3 .Mol .Evol .25: 35 
1-360; ^^Feng,D.F.^Doolittle,R.F.(1990)Method Enzymol .183:375-387) 0 

4(100%H-tt) s c F v^«flF**LTV»4VL«OJk«"T?*4 0 Wx.tf, ^<7) 
x>f'J-4/9(HER3x0b-R, 7 Lfc)f±, IS^HER 

3 ^ 1 X li**UsLb<*>#u-0 b -R ^ n - > t J: o T«e*L« Vl E9II £5>E-T& £ 
£#Jlffi$*l& — 3\ 0 7 n- y& y lX&*ti)Zk±<Dfo-EER3 

^n->HJ:oWVLE?!I^St5, 4^o->^|t. M#iH±?>#iJD 

CDtjL#7n-7(7)^^^1- 0 W&tf, MPL7n->^)lf|J, 1 Xf±^*i^± 
*MP L7n->^j:oT^tL(7)VL@^J^^<btL^5 7o-7£0j§£>^ 
KU. CIgE x Axl)X(i(NpoR x IgE-R) £ o ^ T CO <fc ? &fffl|g3 ftfc*Ji4>4i 

60 o 7 ? 7 tt mi mu l «« k » l -c o Eyy ffi ra 14**98% 1 99 

x 1 (7n-7Axl.78), r s e C7 n - >Rse.23,Rse.04,Rse.20,^^'Rse.l5) > 
I g E R C7 n - 7 IgER.MAT2ClGll) > 0 b -R (7 a - 7 obr.4) % £ yt y E G F C 
* a - 7vegf.5)fc#Jfc^£#o 8 o<7)^^^#co VLE^J<&Jt«"C2fe&«, 
(7)^^(Kabat G.A. t, C1991)_h|e)X(i^jt<7)^^CChothiai : Lcsk, (1987)3. 
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MoT . Biol . 196: 901-917)^$ $ ffiftg* CDR ^S^^ttfi > WFiHl t # 

laot^Uo Axl.78E9!li:ft4*e0S|gg»i:ziMTjBim:*)^Lfco Jt«L 
fc9«*<7>, 6^*[WI— C** 0 Rse.O4tobr.4(7)^0((j^9996@^j^[W]'tt){i, 
J5fcJK>B#C D R s 1 aat-CffliS-f *Rse-20©ft«C(i«98%EyiJffl|?Itt) 

fcfcofc s c F v(«x.tfAxl.78)og*fc^98-99% 3 H|pittS r ^r-j-4e«<OJ: 9 

?>#lg : b -R /ffi-H E R 3 o 

M/^f->H:^^-COb-R)XttHER3/c-erbB3jt^fe^(HER 3) 
<7)fflJj&$1- K> -< > *j|S#Lfe ScFv77^^Mi, ^|v>K>3cFv77 
- v 7 W •/ 9 'J - £ ffl V> tz Mftl <D 3 o <D 9 9 V K K X o T# £ ft (Vaughan f, (1 
996), ±|E) 0 l/^vn:^ — I gG£HER3 _ I gG Oml PBS-flO^ 

Lfco «aifc7T-y»ftli, WT<7>^IE Vaugham(1996) ( ±f£K:J:*) 
£ft $ tlfc <t 9 K*fr Lfco Wml^ftJt-C, Mt L fcjfctf^ huW\b4D5-8(Car 
ter,P.£,(1992)PNAS USA 89:4285^289)xt± MtL£#£-I g E (Presta.L. ( 
1993)3. Irrniunol. 151: 2623-2632) p c -fc&y 7 - y^tft^, fcfcO&S 
SJljg+fc***:. »^MmCHawkins, R.E. £, (1992) J. Mol. Biol 

. 226:889-896) (J , s c p v fi#U^> Hr^? - *P»I56« tftffl L 

to ^OP7 P f->l/-t:7 f ^-ti^ /DN7A*77n-^^D7^77'f- 
fcSB</»T\ Xft L7t 7°nf 7--fe\ ^i^t --tr (Carter, P. £(1989) Proteins :S 
tructure, Function and Genetics 6 : 240-248) \,z X & V~f^y V J t~f5 r — I g G 

*f->ftU M?>£n, £2, MI3 9^ > Kffl^lOOnM, 25nM 
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mm* 

y Wi'fe fcf - X (Dynabeads , Dynal , Osl o , Norway) £ % ^ tit L tz 0 

Zti^tKDMMvyVy V frbv? v - y & y 7r->MltJ 

StJgS^W*ftftft*H : f-Xfifii#«r'bffl^* s cFv ELI SACioU 
* 'J - > L £• tm-mm ?v-y<ofrnm±, 7 9 -f v - , fdtetseq £ PUC$|g 
(Vaughamt, (1996), ±fe)£ffli> JscFv t$A<75 P C R-JIIS&tfBstNIfc J; 4 
ffi-ft Oferks £, (1991)_h|e) KioffttfU, BstNI 7 ^ > # - 7 'J > h £ fc U 1 
frh 5<D? v-ytfP y 7 kWC seq IO79 ^ v - (Vaugham^ (1996) 

±fE)£ffl v^/ccycle-sequencedusing fluorescent dideoxy chain terminat 
ors (Applied Biosystems) L,fc 0 H 7'>"7'^fi> Applied Biosystems Automated 

DNA Sequencer^ fflv^T^ti-Oge^iJ^SeqEd^fflv^T^t^o 
V*«»L'*iW»3tO f 7 7-vfV7yw-I^t Figini^M y tf h 

-e*S £ £ fcfc&l 3 *14 (Figini, M. £, (1994), _tf£ % *<&£f&ft«#J|Rfc «t 19 
±IB©*ffi*ffl^T, 1 l«M*4tn:-HER 3 * D - V 1 8*it-0b-R^ 

*flliai-4fc*lc«fflLfcSL-0 b-R^n->26tgt-HER 3^n-y 1 8 <*>V 
Ha0 r *a^V L syij-e*4Cfikffi#JJR) o *«>»2£li(Kabat, E.A.f, (1991) j^fg) £ 
ftv»#-£tt»t3*i* 0 Be?!l^5e^CKabat E.A. p, 09913j:fE)Xtt«j6OjgjtCCh 
othia^Lesk, (1987)3. MoT. Biol. (1987) 196: 901-917) tf, ftlWlt ±$UC 

JtttUfcCBI 8X0^$ 5)o 1 1 Otrt-HER 3 * n->^4o^, 1 

tim±<7)tn:-o b -r u -i: 7 * - * n - > t iwi dv l a -r t wmm s *i£ 0 

EJIfi:, 1 8<£>#l-0 b-R^n->^9^-HER 3 ^n-yco-ot L 
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f c^#=:*#*tta:#o««K*v>Tffl^fco race**, rac<*«: 



(98) ¥im.Z 0 0 1 -5 2 3 9 7 1 

rn?M v-<7?fct#^#l#<7)8%SD S~P AGE^Wi, M^fo^v 
^^rD^^v-<7)«^20O(7)£^tt±<7)MWf -e<7)#iiv7 h£^L£ 0 ^<7) 

-S#B13#t#<&0 b-RWHER 3 <0W#^<&#*«liB£-tt, WTO^jS 
<D£i%mmEL I S Af£K£oTf£aSft£o Ob-R^li> Ob-R-I g 
ft LT#4n0b-RtUotEL I SAT-y-fe^f "C^fiE? tl 
& 0 iOb-R-I gSsb^^ 9 e-^x^o^nN ? x 

*<*>«*x;wi, Ob-R-I g^*#*»iB#*J!!liJKr<fc»tSfciaft*S*L 
&o mC7v -fc>ffci3»t4* 2 LT, «f WtHER3-I gj»-£* 

y^?Wlnx-hti, *LTtr*f->-fkHER3-i gft'&'^^^^fttfif^i- 

Stt&o iim'fl:7icay r TMB^;V4-^v^--tf^I(Kirkegaatxl and 

Perry Laboratori es , Gai thersbu rg , MD) <o JD is 1 1 & ^ l£l b <^ & &w <£ >9 

&BfcfB«Lfc*fFT\ Ob-R-I giHER3-I gOlf ^OzH^te 
j&L#©ifr£tt, Hj&ffc Ob-R-I g/-fi|IttK;#/HER3-I g^f> 

n^>f ^-Sif±tBIjg'fkLfc^iBl>ri64«llit LTSSffliJSi*ta-C*% 0 b 
-R-I gtlS^t^^ HER 3-1 g tteLK^tmtt, «rtt©iB**«tt1- 
iMMtML4v>, IPI#C, HER 3-1 gfci^ti**, 0 
b-R-I gtia^^ftli, l*te<0tt**«#1-*J:$fc, ±f2^#£B}& 
Lfc^o Ob-R-I g i: HER 3 - I g<Dmi5K&&-r& Z ktf^fflZtl 



(99) ^«2 0 0 1 -5 2 3 9 7 1 

jtm<Dmmz^-fz>, her 3 £ 0 b-R^M^^is^-rs, 

jfi-CO b-R/HER3 t ft £ f±, &T<VM «9 t £ 

o ^ Mft^WI£2 9 3 SMl^ IJl-0 b-Ril, tnl-H E R 3i$L Xfi±iE 
t/ciii9 ^tL^ti^JL#^*iiT^o7t^ n-> 26X111 8 ^f>Ogil^^tL 
-Pti«3iH3- KLTi/^ 3oc7)7°9^5 KDNAiaoTfAL^o ^ftW 
<7>^Aco£#)K, Hitn- MkDNAHMI-^Mffin- K-ffcD N A^Jfc^li, ^ 

b-R /*t-H E R 3 ~£!Wgmm<D%imZmmLtZ^X<1b % «fc 9 
fcl : 3 t Ltio mii<7)mmit, S^CHLTI : l <7)&>X®\ltz 0 Vp9<D 
Y- $> )V<D^y7.^ KDNAIi> ^T"J >t*JV-/') Ajt^^J: oT293S$gj& 
cf3H^5^^(co-transfected)L^:( Gorman . c - » DNA Cloning, Vol. II, D.M. Glover, e 
d.,IRL Press,0xford,p.l43(1985)) o ^<7)MJ±, * tl&m^if 

^ACProSep A.BioProcessing Ltd. M)*m^xmmmi%%dfrh%mL, Z 
LTPBS^i:W-^Lto 3-K7-bh75 Ffi, y^^7-f K&^CD 
v * 7 h 'fL £ Rfr ikl" & tb \z SOrM^*!** J£ £ "C^ y /N' * SSf S£ t) K DD x. £ o 

mwMmmt lx, m^ywfm/^ii^co^t^m^^T^M 

>9*ff Lfco K Mte#lPK2 9 3 SiNfl&tiU 3o<7)7°77^ FDNAs % #7°7 
7s ^ h^m-C D 3ft«L tfc-C D 3 I g Gil«, Xfifit-C D 4 I g Gift& 

3 I gGOg^fcftKfMI&Stift^-e&a? fc> 3 : 1 t Ltz a JjjDx. 

10^g<^7°77>^ KDNAIi, »A«rfcPBSTilBI&*fltj£U ^"CU >«* 
^v7A-it|^(Connan C.(1985),_h§a)fc: J; \) &£mteft\L$&X Lfc 0 F c -fir . 



(100) #H2 00 1 -523 97 1 

*?>s<?£li, H^kLfc/Df'f >A( Pr °SeP A.BioProcessing Ltd.,UK)£ 

K^;v(Novex)-cm^SjL, Serva bluet J: S^rfefc «t vX^mt Lfc 0 ^ 

9 9?*)* K*fc<-rJ: ? KfHtefeflSLfc. &&L£y;W;)U ***-^7* 
h^-^-(CS-670, B1oRad)nj: 0 -r^^^>L, * LT* RtUtfc 
{^Molecular Analyst y 7f^i7i:<t oTgiftLfc, 

•-f V-BJft£J#7<-f Sfc&fciifci&^Sft-CV&o -c^^fK, K392/D39 

C^4«H#v 11. v 1 2, &tfv 16), ^< LT, ~*#^tt^#co^l t 
II 2 © * 'J * 7> KM <D 9 y %/ * > /* * KfflSflsffl £#H& nit jd-t & % 

v > /\ r o t ju f- v - X li * * v )V f- v - © £ ft/Mfc + £> 0 

m^^ti&^^Sltt^H i o T tlftAf £M#»t a 

«»HoM^iirfiBtt*ffl»t4 £ i: C J: oTSJ ftS^f nv^f 



(101) #H2 0 0 1 -5 23 97 1 

£ o£ ttfflk) * * a > A Lfc^Cl 1 OifcRC * 4 C fcinH* 9^7* 

?'J-<DJfctt\ ±|E, Srfflv>, iiL-HER3 s c F v O V» t Vl T 5 y ®S2^J * 
,.l:hhn>#jK>fifyH:^-, c-Mp lKft*t4 2 3 s c F v TJt 
«Lfco 1 lOtt-HER 3 ^D-VOBOIJ, 1 Xtt**UBl±OM p 1 
o->Sr«Fo^l^-©VLT5>'*E2?iJ**^rl-*o Kttfc, 2 3^-Mp 1 
s c Fv^7o|t *L-HER3^D->o-otpIDVL**^rL>S:C$5 

& co o 0 

£cd#v-M pi scFv, 12B5 (Genbank accession number AG048775 ; gg 
yjff-f - : 2 7 ) StH E R 3 scFv^n->H6 (Genbank accession numbe 
r AG048774; ffiyij## : 2 8>UU RI-O VtE9!IXW*Stfl5C*«r4 VhK^J* 

d fb* s T# *«u-M p l /fib-H E R 3 -M#M'I$ I g GJfrftfcflMK-*"* 

|WID<?L-4'-y ■7*'«#C^dHie®t7t)^O f CH 3 K*-r>Wfcf1sfc*t 

* h« t * l «ok s * a »t * * »i a*? l o 2 o <^e# # t > 

M3SE«*^"C^*2o©H«t*«PALfeo gG£»fi> 7nf^ 

DS-PAGEtCioT^lf L/Co 
-illtil gGtjvffcCB s I gG)MMli, I g G^IH-SCh 3 Ky >f 

Mp 1 tHER3 E C D^JI©W*^t SIH lfcgt-M p 1/Jfi-HE 



(102) #JS2 0 0 1 -523 97 1 

R 3 B s I-gCto#0l6#tt, &T©»1? E L I SAiffl^fflU, iTO 
IS-CPB S««HK*fflV», 9 6-f*;u*(Max1sorp,Niiic)o-j@^^>^ x n/jj % 
3-1 gGXtiMp 1 -I g Gf-|feIL> Ufcv>T*0.5% 
(w/v)BSAi:J:oTmM^D7MkUo *©*to©Jib#li, *J**Y349C : 
T366S : L368A : Y407V/T366'W ; S354'C£-£^ J.o^J| UFc 

St-M p 1 XttSt-H E R 3 I g G fc-ftl-fctfi-M p 1 x jft-H E R 3 B s I g 
GiU. ft*JOSu#Cl^g/W.)ji, e^f-WtHE R 3~I g G&tfx h I'T' 
* If i;v-*-X5f-f y 5/o.^;i/^-4r^^--if®^#(Boehringer Mannheim) <7) 

1:5000^^^*^23^^ 2 f^M, JJHBfc>f J' + a.^-V 3 > U ifcV^^x 
li„ ig^g^-CKirkegaard and Perry Laboratories, Inc., Gaithersburg, MD)k 

^ffiLfci§*K tfi-Mp 1 /Su-HER 3 BsIgGli, fflCMp 1 t HE 

&ttzo ztiizMLx, m<n$L-Mv i tm<r>m-nER3 i gGti, mmm 

o£ L -M#ai4i£#«>)*Si e * v»Tffl v» xft t f « (c 

^■coCm 3^^te(i> Lewis, CD. (Lewis, CD, £, (1393)Cancer Inmunol . Iimu 
nother.37:255-263,^-(7)^^s^^ j; V) )o*tfe*rffl V»TjS Lfcil 

4o JMIWfcli, ttfttT^^I^ 5l C rHflfcLfcS K-B'R-SXVHB ' 
L - 1 0 0 *tt fllJ&C* jt-T jtATCC$|t^HTB-30i: 45509)£ ^7x^- Aft 

•9, *?>'J ^A&fi I L-2T»ttfbS*l4^ofc. 



(103) #112 00 1 -52397 1 

C h 3 ^-ftS354:T360%yfY349C ; T366S : L368A : Y407V(jt % Carter (Carter 
,P. t> (1992)PNAS USA 89: 4285-4289) ^ J: V) ft& $ t r fbffi-H E R 2 
hiWAb4D5-5<7>H^+^5!l'(i^#AL^o U^MfcLfcX F c 

ttmmt, her 2 -m%m%mm%m. sk-br-3^ j:hdcc 



(104) 

mm 



*3f3I2 0 0 1 -5 23 97 1 



( i ) -mm* : 

(ii) «WO*W r^a-T^^-suc^iifift^iWra^SWHttfit*© 

(iii) fffi#J©$[ : 2 8 

(iv) am 

(A) ffifif : fx*>f^, -f>3-*V-r* K 

(B) Xh'J— h:l x-f — ♦ • .x— ^x-f 

(C) fU : -y-^X -y-> 77>^73 

(D) ;IU : * iJ7*;i^-7 

(E) S : U*#MS 

(F) S5{g#^ : 9 4 0 8 0 

(v) 3 >fcTi RTISgT&a; : 

(A) &<fcJ12i$ : 3 . 5l*>^ 1. 4 4Mb7D'^t:-?^i' 

(B) IBM PC 

(C) ^1/-tO^>XtA : PC-DOS/MS-DOS 

(D) V7^i7:WinPatin(yx^>f^) 

(A) ffijgg#^ : PCT/US 98/08762 

(B) m&RB : 1 9 9 8*4R3 OB 

(C) &m : 

(vii) mmmm?-* ■. 

(A) ffilB« : 0 8/8 5 0 0 8 5 

(B) it! SIB : 1 9 9 7^23 5 B 

(viii) tf;ii>U&« : 

(A) : 3 > U f <f 7 F 'J — x;v 

(B) : 3 6 , 4 8 7 



(105) ^2 00 1 -523 97 1 

(C) #«/KS§ :P1099R2PCT 
(ix) T\s?K3.->T-v=i>tfjm : 

(A) S§8: 6 5 0/2 2 5 - 2 0 6 6 

(B) 650/952-9881 

( 2 ) IB9U#^ : 1 Ottffi : 
(i) K5U©W« : 

(A) B2W<5«* : 3 6igg*f 

(B) E?iJ©^ 

(C) m<Dm : -*« 

(D) htfni?- : gftft 
(si) iEJ*J©l¥il :IE*iJ#*§ : 1 : 

CTCTTCCCGA GATGGGGGCA GGGTGCACAC CTGTGG 36 

( 2 ) b#is-9 : 2 ©tn & : 

(i) 8g9J©ft?K : 

(A) SHOft* : 2 liggtf 

(B) wmom : 

(C) 8I©& : -*H 

(D) h3t?DS;-:Batt 
(xi) £*l<Z)#ffll : IH5>J#^ : 2 : 

CTCTTCCCGA CATGGGGGCA G 21 

( 2 ) ssis* : 3 <omm • 

(1) EW©»«: 

(A) iB?iJ©il£ : 2 lttStt 

(B) SBJajcDS : ftK 

(o m<»m. : -*« 

(D) hJ|«py-:B»R 



(106) 4#*2 0 0 1 -52397 1 

(xi) sm<omm : 3 : 



G G rc A TCTCA CACCGGGATG G 21 

(2) £8IS? : 4cDm« : 
(i) G9tfcD4$tt: 

(A) le^iJCDg^ : 2 4£iE*t 

(b) syijeDS! -.mm 

(C) &<Dft : 

(d) htfoj;- : mm& 
(xi) §m<omm : mm^ 4 

CTTG3TCATA CATTCACGGG ATGG 24 

( 2 ) E*|#4 : 5 ©tf ffi : 
(i) fi$U<DKMtt: 

(A) EJIJ©S* : 3 OJggft 

(B) BB5!J©^ : ^ 

(C) m<DWi : 

(D) h*D^- : 

(xi) la^iJcDifffl : EfllM : 5 : 

CTCTTCCCGA GATGGGGGAC AGGTGTACAC 30 

( 2 ) i25>J#^ : 6 ©fitfg : 
(i) ga^UcD4^SJc : 

(A) %m<D&£ : 2 

(b) smvm : UER 

(C) M<D& : -*« 

(D) h^D^- : j£8M* 
(xi) fi$J<Z)gMQ : 12?'J£^ : 6 : 

GCCGTCGGAA CACAGCACGG G 21 



(107) 4$g|2 0 0 1 -52 3 97 1 

( 2 ) mmn •. i arnm 
(i) mnwftm-. 

(A) mmo&Z : 3 

(b) %m<Dm tm 
(o mom 

(d) h^D$;-:ii«tt 

(xi) mm<DUM : : 7 : 

CTGGGAGTCT AGAACGGGAG GCGTGGTACA GTAGTTGTT 39 

(2) mvm^ : 8<omm 

(i) EM©8f»: 

(A) 6e5>Jfflg£ ; 3 3i£g*f 

(b) mwm -.mm 

(c) : 

(D) h*D->*- : j£fttft. 

(xi) mrnoum •. w*m a : 

GTCGGAGTCT AGAACCGGAG GACAGGTCTT GTA 33 

(2) : 9©tf« : 

(i) E5»J©Rfa: 

(a) mmv&z : 2 1 *gg*f 

(b) unom-.mm 

(C) : 

(D) htfoi?-: ftftK 
(xi) @E^JcDs¥^ffl : ffifll« : 9 : 

GTCGGAGTCT AG AC AG GGAG G 21 

(2) U?iJ#-t : 1 Ocom® : 
(i) E*J©#«: 



(108) 1#«2 001-523971 

(A) : 2 Y&tn 

(b) ia?ij©M : mm 

(C) fg©& : 

(D) h*D2;-: jS^tt 

(xi) S*l©i$M : gE^#^ : 1 0 : 

GCCGTCGGAG CTCAGCACGG G 21 

(2) I2M#^ : 1 l<omn : 
(1) : 

(A) ffi?'J©££ : 2 4iMg*f 

(B) iS^JODM 

(C) m<D& : -** 

(D) htf o^- : KM^ 

(xi) fi!9J©&ifl| : E9J« :11: 

GGGAGGCGT6 GTGCTGTAGT TGTT 24 

(2) IS^'JM : 1 2 (Dm® : 
(i) K*J©#« : 

(A) S.n<D&& : 3 8JlS*f 

(b) Biyu©£> : f£g? 

(C) £|©& : -**{ 

(D) h#bi;-:e»R 

(xi) MimcDt$ffl : K?!l#^ : 1 2 : 

GTTCAGGTGC TGGGCTCGGT GGGCTTGTGT GAGTTTTG 38 



( 2 ) : 1 3 ©tfttt : 

(i) £*!©&& : 

(A) SS*J©g£ : 8 2 1 J&S*t 



009) 0 0 1 -5 2397 1 

(B) E«0S :«R 

(C) ftoft : -*« 

(D) h^Dy-:I|tt 

(xi) K^JOM : B2*iJ#^ : 1 3 : 

AACGOGTACG CTCTGAAAAT GGCGGACCCG AACOGTTTTC G TGGTAAAG A 50 
TCTGGCTGCA CACTACGGCC AGCCGCGGGA ACCTCAOGTG TATACCCTGC 100 
CACCOTCTCG AGAAGAAATG ACTAAAAACC AGGTCTCTCT GTGGTGCCTG 150 
GTCAAAGGTT TCTATCCGAG CGATATCGCC GTGGAATGGG AAAGCAACGG 200 
TCAACCGGAA AACAACTACA AAACCACTCC ACCGGTGCTG GATTCTGATG 250 
GCTCCTTCTT TCTGTATrCG AAGCTGACCG TTGACAAAAG CCGTTGGCAG 300 
CAAGGCAACG TTTTCAGCTG TTCTGTTATG CACGAGGCCT TGCACAACCA 350 
CTACACCCAG AAAAGCCTGT CCCTGTCTCC CGGGAAATAA GCTGAGGCTC 400 
CTCTAGAGGT TGAGGTGATT TTATGAAAAA GAATATCGCA TTTCTTCTTG 450 
CATCTATGTT CGTTTTTT CT ATTGCTACAA ACGCGTACGC TGGGCAGCCC 500 
CGAGAACCAC AGGTGTACAC CCTGCCCCCA TCCCCGGAAG AG ATGAC CAA 550 
GAACCAGGTA AGC TTGTACT GCCTGGTCAA AGGCTTCTAT CCCAGCGACA 600 
TCGCCGTGGA GTGGGAGAGC AATGGGCAGC CGGAGAACAA CTACAAGACC 650 
ACGCCTCCCG TGCTGGACTC CGACGGCTCC TTCTTCCTCT ACAGCTTTCT 700 
CACCG TCGAC AAGAGCAGGT GGCAGCAGGG GAACGTCTTC TCATGCTCCG 750 
TGATGCATGA GGCTCTGCAC AACCACTACA CGCAGAAGAG CCTCTCCCTG 800 
TCTCCGGGTA AATAGGGGCC C 821 

(2) SB?!J#^ : 1 4<Dtft48 : 
(i) 

(a) mmo&z : 5 07^i 

(b) mnom 

(d) b*uv-:mmvt 
(xi) EaiofftH : mmm^ : 1 4 : 



(110) , #H2 0 0 1 -5 23 97 1 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) : 1 5 (Dmm : 

(i) mnonm: 

(A) :50?iyi 

(B) gH?J©M : T^SW 
(D) h*Dv-:(liB# 

(xi) WLWmm : : 1 5 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
IS 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 



(2) I2»^ : 1 6©fiS«: 
(i) SS50©4#« : 

(a) mmo&z : 5 o?^i 

(B) BfflOSI :7$jm 
<D) h*P5J-:illHtt 

(xi) mnomm :SW? : 1 6 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
1 5 10 is 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 



(Ill) 



#312 0 0 1 -5 23 97 1 



Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lya Leu Thr Val Leu 
50 



(2).%mm^ : 1 7<D®m : 

(i) mmv>#m: 

(b) mmom-.T^m 

(D) h#PS?-:e«tt 

(») mmnrnm mm i 7 •. 



Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 

1 5 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 

20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 

35 40 45 

Lys Leu Thr Val Leu 
50 



( 2 ) E5y#§ : 1 8 ®m : 
(i) E*J®«»: 

(a) saio&d : soTiym 

(B) WffiXDM :75;H 
(D) h^Dy-:lfM 

(xi) mpKDmm : mm^ : i 8 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 



(112) 



%3k2 001-523971 



(2) ffl*l« : 1 90ffi«: 

(i) mm>#m: 

(A) £31053 : 5 0T$yK 

(B) iS?iJ0M: 7K;& 
(D) h*os?-:gffl« 

(xi) £8I0£|||| : gg^-Sf : 1 9 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Ser Thr Ala Ser Leu 
15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Giu Ala Asp Tyr Tyr Cys 
20 25 " 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

(2) mmm*: 2 otomn = 

(i) S50©«fa: 

(A) i2S*J(D&£ :5 07USS 

(B) E*I©S : 7<;m 
(D) F*Oi;-:iItt 

(xi) mwoum : mvm^ : 2 0 : 

Ser Asn Arg Phe Ser Gly Ser Lys Xaa Gly Asn Thr Ala Ser Leu 
1 5 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 3D 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) B9JM : 2 1 OfflffR : . 
(i) BMOtttt: 

(A) %m<D5:$ : 5 07Ui 



(113) #312 00 1 -52397 1 

(b) mmv>m : rzsrn 

(D) h*W-:m®tf. 

(xi) mmomm-.mm^ : 2 1 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
1 5 10 IS 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
SO 



( 2 ) IBjaJS-t : 2 2 ®®m : 
(i) iE5U©^m: 

(A) mFKO&Z : 5 07Zs>\ 

(b) mm<D® .-rum 

(D) h#ui/-: Mffitfi 

(xi) mm<D&m : mtm^ 2 2 



Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala ser Leu 

15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyx Cys 

20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly vhr 

35 40 45 

Lys Leu Thr Val Leu 
50 



(2) %mm^ : 2 3<Dmm : 

(i) Wm<DftWL : 

(A) K*U©:S2 : 6 27^1 

(b) mwm : 7^;m 

(D) : ifg|;ft 

(xi) ia^J^>M:K^J«: 2 3 : 



(114) ^2 00 1 - 5 2 3 9 7 1 

Ala Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Aan Ser 
1 5 10 15 

Lys Asn Thr Leu Tyr Leu Gin Met Aim Arg Leu Arg Ala Glu Asp 
20 25 30 

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Aan Gly Trp Glu Leu Thr 
35 40 45 

Asp Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Met Val Thr Val 
SO 55 60 

Ser Ser 
62 



(2) : 2 4©fil« : 

(i) H9J©ft»: 

(A) mm<D§LZ :62?^i 
(b) EflioS :7?;i 
(D) h*Di/'-:nSg|# 
<xi) SpycDftffl : S*l« : 2 4 : 

Aan Pro Ser Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser 
1 5 10 15 

Lys Asn Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp 
20 25 30 

Thr Ala V«l Tyr Tyr Cys Ala Arg Val Asp Leu Glu Asp Tyr Gly 
35 40 45 

Ser Gly Ala Ser Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 
50 55 60 

Ser Ser 
62 
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(A) mm<D&$ : 1 077;;^ 

(b) nmv>m :7?yt 
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(D) VtfuV- : Mi 

(xi) tmomm : b*j#9 : 2 5 



Asp lie Gin Met Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser lis 
15 10 15 

Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Glu Gly He Tyr 
20 25 30 

His Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Leu Leu lie Tyr Lys Ala Ser Ser Leu Ala Ser Gly Ala Pro Ser 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He 
65 70 75 

Ser Ser Leu Gin Pro Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 
80 85 90 

Tyr Ser Asn Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu 
95 100 105 

He Lys 
107 

(2) Bnm : 2 6©m*B : 
(i) B9J®ffft: 

(A) :2617^K 

(B) :T*;m 
(D) h#PJ>-:MM* 

(xi) eajoffln : bam : 2 6 : 

Asn Ala Tyr Ala Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly 
1 5 10 15 

Lys Asp Leu Ala Ala His Tyr Gly Gin Pro Arg Glu Pro Gin Val 
20 25 30 

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gin Val 
35 40 45 

Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ale 
50 55 60 

Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr 
€5 70 75 
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Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 

80 65 90 

Lys Leu Thr Val Asp Lyc Ser Arg Trp Gin Gin Gly Asn Val Phe 

95 100 105 

Ser Cya Ser Val Met Hie Glu Ala Leu His Asn His Tyr Thr Oln 

110 115 120 

Lye Ser Leu Ser Leu Ser Pro Gly Lys Xaa Met Lys Lys Aen He 

125 130 13S 

Ala Phe Leu Leu Ala Ser Met Phe Val Phe Ser He Ala Thr Aen 

140 145 150 

Ala Tyr Ala Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro 

155 160 165 

Pro Ser Arg Glu Glu Met Thr Lys Asn Gin Val Ser Leu Tyr Cys 

X70 1*75 180 

Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala Val Glu Trp Glu 

185 190 " 195 

Ser Asn Gly Gin Pro Glu Aan Asn Tyr Lys Thr Thr Pro Pro Val 

200 205 210 

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Phe Leu Thr Val 

215 220 225 

Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val 

230 235 240 

Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser 

245 250 255 

Leu Ser Pro Gly Lys Xaa 
260 261 



(2) : 2 7<D®m : 

(i) £9J<Z>fir» : 

(A) ffifll©&£ : 7 1 7i&&ft 

(B) £90<Z)fi : MR 

(C) BOWL : -*« 

(d) h#Dj;-:i6«tt 
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CAGGTGCAGC TGGTGCAGTC TGGGGGAGGC TTGGTtcGGC CCGGGGGGTC SO 
CCTCAGTCTC TCCTGTGCAG TCTCTGGAAT CACCCTCAGG ACCTACGGCA 100 
TGCACTGGGT CCGCCAGGCT CCAGGCAAGG GGCTGGAGTG GGTGGCAGGT 150 
ATATCCTTTG ACGGAAGAAG TGAATACTAT GCAGACTCCG TGCAGGGCCG 200 
ATTCACCATC TCCAGAGACA GTTCCAAGAA CACCCTGTAT CTGCAAATGA 250 
ACAGCCTGAG AGCCGAGGAC ACGGCTGTGT ATTACTGTGC GAGAGGAGCA 300 
CATTATGGTT TCGATATCTG GGGCCAAGGG ACAATGGTCA CCGTCTCGAG 350 
TGGTGGAGGC GGTACAGGCG GAGGTGGCAG CGGCGGTGGC GGATCGGACA 400 
TCCAGATGAC CCAGTCTCCT TCCACCCTGT CTGCArCTAT TGGAGACAGA 450 
GTCACCATCA CCTGCCGGGC CAGCGAGGGT ATTTATCACT GGTTGGCCTG 500 
GTATCAGCAG AAGCCAGGGA AAGCCCCTAA ACTCCTGATC TATAAGGCCT 5 50 
CTAGTTTAGC CAGTGGGGCC C CATC AAGGT TCftGCG G CAG TGGATCTGGG 6 00 
ACAOATTTCA CTCTCACCAT CAGCAGCCTG CAGCCTGATG ATTTTGCAAC 6 50 
TTATTACTGC CAACAATATA GTAATTATCC GCTCACTTTC GGCGGAGGGA 700 
CCAAGCTGGA GATCAAA 7 ±7 

( 2 ) BiS*J#*f : 2 8 vmm : 
(i) B&HDftWL : 

(A) SE#J©^£ : 7 3 2mmtt 

(c) m<V%k : -*« 

(d) htfos;- : mmvt 

(xi) fmvmm : ie^js^ s 2 8 : 

CAGGTGCAGC TGGTGCAATC TGGGGGAGGC TTGGTACAGC ATGGAGGGTC 50 
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CCTGAGACTC TCCTGTGCAG C CTCTGG ATT CACCTTCAGT AG TTATGAAA 100 
TGAACTGGGT CCGCCAGGCT CCAGGGAAGG GGCTGGAGTG GGTCTCAGGT 150 
ATTAGTGGTA GTGGTGGTAG CACATACTAC GCAGACTCCG TGAAGGGCCG 200 
GTTCACCATC TCCAGAGACA ATTCCAAGAA CACGCTGTAT CTGCAAATGA 250 
ACAGACTGAG AGCTGAGGAC ACGGCTGTGT ATTACTGTGC GAGAGATAAT 300 
GGGTGGGAAC TAACGGACTG GTACTTCGAT CTCTGGGGCC GGGGGACAAT 350 
GGTCACCGTC TCCTCAGGTG GAGGCGGTTC AGGCGGAGGT GGCAGCGQCG 4 00 
GTGGCGGATC GOACATCCAG ATGACCCAGT CTCCTTCCAC CCTGTCTGCA 450 
TCTATTGGAG ACAGAGTCAC CATCACCTGC CGGGCCAGTG AGGGTATTTA 500 
TCACTGGTTG GCCTGGTATC AGCAOAAGCC AGGGAAAGCC CCTAAACTCC 550 
TGATCTATAA GGCCTCTAGT TTAGCCAGTG GGGCCCCATC AAGGTTCAGC 600 
GGCAGTGGAT CTGGGACAGA TTTCACTCTC ACCATCAGCA GCCTGCAGCC 650 
TGATGATTTT GCAACTTATT ACTGCCAACA ATATAGTAAT TATCCGCTCA 700 
CTTTCGGCGG AGGGACCAAG CTGGAGATCA AA 732 
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mm 2 <D&%- K> > li, & 2 <7>*'U ^ 2 <7>MOT^ << > * 
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( i ) ±fB#'J^:/* Kfc«*Xli»i*3- KLTV>4***#trfc±*M& 

(i i) ^m±fflflaW^^^#m#^'^)u#S:llJK1-*c:t, 
£3" traffic 



(130) #J|2 001-523971 

—ft K> >f ^ * 3 - K LTV^«**«, ±f&£ 1 Xim 2 <*»K <; * -J* Y<D%ti 

m±T.m ( i ) wfltrn : 



(131) ^200 1 -52397 1 

1 |S«C0^o 

9. gffilf lXO f *2<D'#'J^^K*«-e*L-e*L, Ch3 K>>f >fc I gGSStt 

o 

i o . m£M®m&&m<$L&ttm® : f--?$>zm*& i nmnxmo 

11. IS (i) fcfcfr*-* IS* iiT±ffi«** f m±«lj&rt 

Kmx s ^* i mm<7y%m 0 

1 2 . ^ti-eitoWMr* i i£m^»o 

1 3 . ^^s#^'i4fet#^ i v*j>tm2 (Dmm^sm 

1 4. g»l3LO r *2<7>e«¥SK^>f ^* s ^*< i<b9 0 %<7>7 ^ 7 *H- 

1 6 . 1 SE«^*fe»c J: oT»£3 ftfc^MMWHfcfl* 
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s. Acta. 1040:1-11 (1990) 14, BsAb KM«tt©fl«f 
affl*B«1-4. #fc> BsAblt SIM7^'fPfffl?tlSgISrijE 
<fc1-&7tfeK«lgt&£t#T~£&o £ft£jlj£t£fca6K, BsAbc7)-^<7) 
7- A (K) (4, S£*£ffic7)#£oxfc: h - 7K&&1-*> £ o \zmi?Z> Z ktf 

J: tfcir». B s Ab(0^-^7-A 

14, 9fa©»<a:Ki8V*"C*v»»t«**fll*l="f*Hfi'fl:^ h l ) y*7>K%&+ 

, Hammer I i ng^ J. Exp -Med. 1 2 8 : 1 4 6 1- 1 4 7 3 ( 
1 9.6 SJcioTEi^^ft^I gG/^7x'Jf>BsAb^iii 
* 0 

*-^9f'fyi'a'«**^J r -lf (HRP) kh&K-*fi'*'y 
Sfrm&ZG-t&B s A b i>$tz®%2flX^Zo B s A bKM-j-*m<7>t$f&%ft 

SMfrtt&^/^K^fflfc** 2ooHfc;&xtf h-^i:^ti2owB s 

Ab3& s ttfi$*lTV>* J<OB s A b f4^#^^«v h 'J y 3 

fc^-Sfrttjt^gfg (No Ian?. (±ffi) £#Jffi) 0 
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* h u$L&Bffi*ft i Kt>K®%t& Z ttfTZ & (S o n g s i v i l a i h 
, CI in. Exp. Immunol. 79 1315(1990 ))©BsAbCD 

artist £fcrt*-c£, t-5-*©T-Att, ife*m««i:3tiHfcite^-j- 

LT> L e Do u s s a I l§§§ilLB§# ZF^'ftM (t h 
r y o i d) #>©ftlt&&«fflfc#fflfcB s Ab£ft$SLfco iOB sAbli 
, (C E A) i:ig^n7-A*-^i:tU yxf k> h <J 7 3 

(DPT A) tif§^1-ft7-A$"b^-^f^^r1-* 0 L e Do u s s 
al^ Int. J. CancerSuppl. 7:58-62 ( 1 9 9 2) £ 
itfL e Dounalf), J. Nucl.Med. 34:1662-167 
1 ( 1 9 9 3) £#JHU St i ckneyf)! «titft«E^W*ttffl LTC E A 

{i> CEA^^Ct Kn^i/xfjl/f^ff-^>y'^-EDTA (EOTU 
BE) fc B s A b tlE«1"* 0 S t i c k n e y Cancer R 

es. 51:6650-6655 (1991) £$ffi 0 
-l##l1*#i#fi*7fc, tilft fi«»» 

•H I H^fr^ £ >b ? 7 - A SitCioT, fflM#te<7) 

ffl LT, ,lf^»l&ttMH?«S^iliIM fctt**1£*B#M$ i J*i»fclfiJ 
ttStf* *„ ioJ:^*^r«Sr«fflLT, FcyRI I I (£fc«U 

CD 16,) fcift<M-*=*4M*te»;#tt, tfi7J^7- (NK) 11/^:1 

s (lgl) mm^x-DX-[ y}f Yuwmi&mite&mtmfr-r&zt 

o Segals Chem. I mmu nol. 47:179 (1 9 8 9) teXXf 
Segal^ arxa&fc^Hteifc (Biologic Therapy of 
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Cancer) 2 U)> D e V i t a ?>1, J. B. Lippincott. 
Phi Iadelphia(l 9 9 2), Ho WHfcfc, F c y R I I I 
S-^7-Ai:, HER 2 H: 7* - •) — 2><7>T — A t 

=E#JI1£ifrfM s > HER 2 %g ffJMMf* J: tfSUifcfrft*-*- 

<&7fci&KHft3 tl^o (Hseih-Ma^ Cancer Research 
52 16832-6839 (1992)£<fct> f Weiner<b, Cancer 
Research 5 3 : 9 4 -1 0 0d 9 9 3 ))„ HftttJMgftttli* • 
, T«BI&lcJ:4«fl|S:iyh-J-4ii**-c§4 0 -S#JlteJfi#l^ TUBUS, 
±^>CD3*-fr#*MW«KKK||#S*i. ftp 1 8 5 ME " LfcifiC 
D3^t>4S^:t MtSitfcF (a b ') *B s A b £$fflLT, Tffll&O^ 
«rfb*S HER 2 l/-fe 7 * - * iifi$&3l1- & ttMJ&*&tt1- & tz Z> Mffrtifz 
o Shalaby^ J. Exp. Med. 175d): 2 17(l 9 9 2) 0 - 

jfiCD 3/#l*» (M0C3D ^-M#Jlttft#^iHrtb3*ifci£ 
tefbTU vr?#*£Ar*£fcfcj:oT&iI*;itrt:<> deLei j h> 
UteffittiJ i PftttftlflttaJIlttLMtfcU Romet-Lemonne. Fa 
nger^WSegall, Lienhart (1991) 249 Ho ««rtb 

titztf, m&v>Mftm * tz \mv*x&fov>m&\mBzti%ib^ tz 0 Bmm<o 

fc*V>T, ^« W^^^^t i tl/co Clarke F 

«fc PftttflfflttLOfflttMttJ ^ Romet-Lemonne 
, FangerJJi^Segal^ Lienhart (1991) 24 

3lo B s A bOte*WJ8fflfcML , OiK roesen<b> Cancer Im 
m u n o 1 . I mm unother. 37 : 400-407(1993 )>Kro 
e s e n £ . Br. J. Cancer 70 :652~66l(l994 >, jsJ: 
We i nerf,, J. Immunol. 152:2385 (1994) iittz 



(140) tt&2 001-523971 

-m^mmam* t tz, yj7v> fmm t * i± 7 * > 7 * a > h 1 1 x 

> (#lx_lf> ^7*.? *-JfflJJ&S:, H I V** 7 A/i>-»fi5r>fju 
^*4ro^>f;u^mRiftLfcjmi&*&vMi h + v^Xv r/vf^ (To x 
oplasma gondii) ftifOfi4IM(rt#LT«|fl9<t-J-4^»lc) « 

v> £*fflJ3&^® !✓ * y 9 - KftfiMfc-J- h tz * fc-ffiffl 4it*«-eg4 

(Fangerf. (±fB) *#J!R). 
B sAb<D«fflfi, B s Ab*+fl-4**J:O r JM!K-C#4it35«fflai"T?**fc 

V-^y-V K-vfti (Mi 1 Isteinfti^Cuel 1 o, Natur 
e 305:537-539(1983 )) «r«ffl LTft«« *Lfc 0 ftft^oyj 

, jEL^*«FlW£fl|jt«r#-J-*C|Hi a*#M). CIO 

Xfrtofnx^ltf, fr**)mm-C$>*). £js£&<*>JK*tit4?fcv> 0 Mx.lf, (Sm 
i t h , W. h (1992) Hybridoma 4:87~98:J3j:U f Ma 
s s i mo, Y. S. h (1997) J. Immunol. Methods 2 
0 1 : 5 7 - 6 6) *#Jffl e J: <9 fclKS^B s A b * 

ennan?;, Science 229:81 (1985) it, * 
»<*R3WSfl9K:$J»fL-C\ F <ab') 2 7 9^*> h*f§*:£8;*fBtt-*-* 0 

#Jfc3*ifcv»J: 9 Ktio *v>-c, i^fcFa b' 75^ > Mi, f-*- h 
a£.t#& (TNB) fWMfcfcSJfeSifc*. *v»T, looFab* -TNBi 
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mmK * fr*-7Y^*frT$ yim^tzMTtKX-oXF a b' -f*-^i:ff 
£^&S*l> ^l^Fab' -TUBffimfo<r>%*)l>mtm&21nX, Bs 

Fab' -SH79^> h*^»S35^S«@JK-f*£t*MULfc 0 Sh 
a I abyf), J. Exp. Med. 175:217-225 (1992) it, 
p 1 8 5 HER2 b8&-r&-1j<DT- 3 fcjg^-ta'b^-^T-A 
t#-*-43S5*lct MkSftfcB s AbOF (ab') .dH^tefclB*-**,, B 
sAbi-MtSfcfeC, WtiOFab' 77^ > h &*lt£*&MK 
-f * fcf hnTOfltfiistifc'fk^Wft'ft'RIiBtftUfc. i^i^lT 
JMStlfcB a Abfi,- HER 2 l/«fc 7* - ^^J^1-^>«*3 <fc ^jEffa K 

<S1ft*H*&$**Cli**TSfco Rodrigues^, Int. J. Cane 
ers ( S u p p 1 •) 7:45-50 (1992) i>2 fc#HB 0 

&*%&%i>i fc|B«StlTV^4. -m#JI'ft<7)F (ab') ^rn^ 

-fv-#, n>f ->>^y/'«-*'ttfflL"CS^?*Lf v»*Ck o s t e 1 ny<b, 
J. Immunol. 1 4 8 (5 ) : 1 5 4 7 - 1 5 5 3 Cl 9 9 2 )) 0 F 0 s 9 
yWUklTIl u n9>si9%K&%-t2>uJ */yy? jt& 
?i»^«toT*tCD 3#L#*3<fc XWM>9-'a4 *y-2 V*79- (I L- 
2R) atoFab' 3 ft fco **^>f v \> yiStoTMfi 

tz 0 iO^&Bs Abli, -OfcT hnr-HuT- 1 0 2 ijfflM Z> tz #> K 

> mmm^±Tmm^if^^<oK^Km^mx-^^z.t^iii^iitzo h 

ol linger^, PNAS (USA) 90:6444-6448 (199 
3) »Jffi«§*L* rvT^-f -f Cd i a b 0 d y)j &*5©m3l»*, B s A b 
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-KXixmmvwg. v (Vl) K&&ziitzmm<7)*ig. y*4 v (vo 

£>*U -e*t^J:oT2o^mfe-^g|Jt5[j&^ri£S*L4o *«Fv (sFv) 

SttT^&o Gruber^, J. Immunol. 152:5368 (199 
4) £#M 0 ^flfSEg^ 2 5757|»'jy*-i:J:orE7Ml/ 

ft<?>B s A hit, *<nm&**Mi> i *V&»b*th1(iZZt&iixmtfc%x-7 
***-J&!B<&fc«>fc, #<*>&*WjafflfclWLTtt, BsAb77^>bJ: 

H (Innunoadhesi ns) 

&&tt*FB^ (I a) li, »|SH:^^fcliUn' (r#*H-?jCa 
dhesin)) £ ^ * v Roft^ K> >f * *\ ftft^ny; ^«5B#K> W > 

JJtttO^ < o*m4<b^W#tt* J: t#So &&tt#H^fi 

> FM^n^'j ><OK^yEy|*J:0 , fe# Kp* -f y (Fc) eaifcjfc 

MM 
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®^#CG ascoi gnef>, Proc. Natl. Acad. Sci. US 
A 84:2936-2940(1987)); CD4©i-&# (C a p o n 
Nature 337 :525~53l(l989);Trauneckerf>, 
Nature 3 3 9 : 6 8-7 Od 9 8 9); Z e t t me i s s 1 ^ DN 
A Cell Biol. USA 9:347-3 5 3(l990);£<fcy r By 
r nh. Nature 344 : 6 6 7 - 6 7 0 d 9 9 0)); L-fcl/^fV_ 
*fctt*-3 ^^Hr^^-Oft^CWa t80.n^ J. Cell. Bio 
1. 1 10.: 222 1-2229 Cl 990);** tfW at son fc, Natu 
re 349: 164-167(1991 ));CD44 ( A r u f f o 

Cel 1 61 : 1303-13 13(1990 )) ; C D 2 8 £J: tfB 7 O 
»^#CL insley^ J. Exp. Med. 173:721-730(19 
91)); CTLA-4 £)i$l^#(L i s ley^, J. Exp. Med. 174 
:561~569(l99l));CD2 2 <7> §&£-#( S tamenkovic^, 
Cell 66:1133-1144(1991 )); TNFHr/?-^^( 
Ashkenaz Proc. Nat 1. Acad. Sc i. USA 88 

:i0535-10539(l99l);Lesslauer<b, Eur. J. I 
mmunol. 27:2883-2886 (1991) ;*J:lfPeppe 1 6 
, J. Exp. Med. 174 : 1483-1489(199 1 ));NPHr/ 
^-<7)ii-^#(B ennet J. Biol. Chem. 266:2306 

0-23067(1 99 1 )) M > ? - 7 ^ a > 7 V-fe7** -?)iifc-£#(K u r s 
c h n e r J. Biol. Chem. 2 6 7 : 9 3 5 4-9 3 6 0 (l 9 9 
2)); 4- 1 BB<7?(Ul^# (Chalupny^ PNAS (USA) 89: 1 
0360-10364(1992 ))* J: I gEW"t7 p ^-o (Rid 
gway^i^Gorman, J. Cel 1. Biol. $115 ^> 
1 4 4 8 (1 9 9 1 )) c 

M-T*H I V Ifiit-fSfc&O CD 4 - I gGfcS&ffr#H**%i*t* 0 
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cd 4 - 1 gG*&mm<D&M%mz&^Ltzmimmi&m^h®hiitzr 

tfcs&^lftSJrC^fco Ashkenaziib, Inter 
n. Rev. Immunol. 10 : 2 1 9 ~2 2 7 (l 9 9 3>o §§i?ESf 
(TNF) k$i&-t2>%!&im®?i>itz®%$iltzo TNFIi, a 

t LT^rS"C*&i fcs&nfl&iHcStifcCA shkenaz ±!B) 0 

afcttfcH^MU >/<»©*rt&tt#R (HEV) <&«Wt£tt*fe*?H 

tztixD&Mb LXfcmztitzo zvnm&ttz, \.- J cV^^y<r>^isyY^%- 
mLXZ<Q®&^\l*fti tz*>KtiimZtltz<.A shkenazi^ ±|E) Q ft 

Di et schf), J. I mm unol. Methods 162:123 (1 
9 9 3) it, m^fr? (E-*v??-yte£TfY>-*vi?Ty) nmm-Y** 

(Ab/Ia) 9fcifc:fciRfc1B«$*iTv>*o 

Berg^ PNAS (USA) 88:4723-4727 (1991) (is 
v^(OCD4-Ig GsJ^lfiKtSitfcnSiltStt^fr-^a^iFH^*^ 9 
Srf^SSL^o -OW&^li, 2oo7~A£#1-*ra«#fl^*flM&Lfc 0 - 
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e#K*>f >k®&LfcCD 4 j^feftofco ^-*©7-A|i, j5tCD3*it# 
t <bfc, iftCD 3#L#<*>££*S«**>*ojfc 0 CD 4 - I g G 

3c^t4, mmmmtm^xifE i v^«iiias:-*sni-*t, h i v® 

CD 4- I gGl»^#<*>* h'J^OM^'J 7 K4HF*ft*"J-*t 

C h a m o w <b> J. Immunol. 153:4268 (199 

4) £#hb 0 z<Qmm%wmiwT-j*\t y kMb**tfc#i;cD3 Kmm&xv 

MtSflfcffiCD 3 yfi«UJ:o"C^lft§*L*o ^2^7-Atf, I g G^F 
cF^vt:Ugpl2 OO^Srtia CD 4<0*Wfl&^K*>T 
#oCD4 - I gGMfi?t*S 8 #£>*l£Ab/I a**?JdU HIV 

3rSWNrnv;pf-v-<^^*Jg^:$-&* ZktfUt U'o Fc^CB s A 

-fS'W 7*U v K'W 7 9 P-7f4i(M i Isteinfe^Cuel lo 
x Nature 3051537-540(1983 »o 

fn^7-t|«c, **^-f v-Sr^tt« 0 « (L) 1^^ 

•ei vii t ©ic t ^tBi^iit s i t v^ 0 lot, 2o<^#u#5^i$ 

K%m+&t, mmi5±vmm<v 1 oitf<7)Mi«i:#s(s mesh 

. M. R. Methods Enzymol. 121:210-2280 
9 8 6)) 0 ZtlhvMt L<%^&<?>M%mt, BsAbWg4*ftTH, * 

9 9 2 )±!S, ^i^Massimof) (1 9 9 7) ±fB) 0 
#u#M8IU±, £#ttfcffl*ttt*&ft*v>P*v-fl:K.*>f ><7)Ch3 K*-f> 
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RW^mXtZ :ti:UArn^ (Ridgway^, P r o t e i 

nEng. 9 : 6 1 7-6 2 1 (l 9 9 6)), £ X O f #93*IB#4>fcfE« 3 *14 7 

fcC„3 K*>f J: oT, J£#/fcffiffr#H-?-'W ? K (A 

b/Ia) o&jftfcJ: *)*ij®f$*i* J: ? fc, It 9 0%S^Af 

K»10#'M^f K**2*>#';^7> KfcOWOJMSfcifcflsU 

i*iKJ:»K 0<O^M(i^ft-Cl 0ii^*WI6-C**CBIi A) 0 BrSo 

rotuberance-into-cavity)<offlffifi<,^«^^ ; ^C^L*l>vX;V7^ 

ffi^<SiS?tt#^ 0 r^feJ (protuberance)^ »l<^*''J^yf K^||:ft 
*1-*'h3*7 3y»fl««\ Ji9*#£{HNI («x.tf, £fcfi r V 7* 
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*S3<Dft*«* T^PJ Ccavity)(i, *££7 5 y M*££> J:*)* 

w&vmn^mt ztiz>tztf-?$>z> 0 ^bk^l^^j * 4 K*g#«u- 

% 1 <7)jK 'J ^zff- K t » 2 <&# 'J K £ 3 J: ? Kl"* C: £ K 

^li^^r-yf-f T.T'V-y-f 75')- (Vaughan, T. J 
. Ml 9 9 6) Nature Biotechnology 14:309- 

314, z.n\mnt LT*v>£fotf*wmm*Km&$tiz>) K&*tz>%.m 
, 77 ? 'j-#wn«- h y -iz&^xm&X'&vtzo m%z>s*-hi—mt<vm 

itzVtMvmtWibhtitztV a u g h a n, T. J. «b ( 1 9 9 6) ±I2) 0 

ktf*wmm*Km^zti2>o ^m-r^^mm^mmi-x^x, suMfrfrK* 
^y^fmt^tz^KiEL<n3^L^iffiif^h^^^y^~(Dm % w>-t^ 
o £*u±> mm<D$iz, {*%m i ^zti*m<D-mfmm.fo$tz\$$m.m 

m 1 C*#B3) Hfctf*) lo<7)gMtc$iJ|S1-*ii:H<fc*o 
0 i<7)^#(±, TIBOl) £«fctF2) *^tr : 1) Mt^l-aHH^'J^T* 
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K (SfcMU %2<Dtf iMT/f- K) <p**i«e , *l©<S#K^>f >, fcfc'U 

(/» 2©#'M^f k mmmm. \mm.t & r $ j mmn * # u * l t * o * 

«t«fS L< li 1 0 0 %wE5UI^-ttOT5 y»E5!IR-tt*^ri-*o 

(i) £ l<7>*K'J^7f- h\ £2<7)jK'J^^ K*J:0'*ai-*e«*3- K 
1-*#«*2tfft±*iiiJ!&*Jg*u r«i:J:oT§SM?«iS ; * 

(i i) m±jBj»*&***^^M«p*tt«:#*HjRi-axeo 
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o 

l-ooSfeftijK'J^e^f-K (* fcli, 2 K) «>|f#* a- Kf 

<o*°';^7f- KUitfj* 2 Ktt, **t-e*u &t t< «t, t m g 

^(Hlo^H^a'f'Myf F (ifcli, i2WJK'Myf K) 

& o 

^yf- K »2(7)**U^7'f- K) *3- K1-4£^>«Bltt, 

v - m®. * m iDz-r h ^ t * % tt o 
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(b) *2©«K'J^^K*3-m»2©«*t«IU £2 

F i g i n i h^lote (Figi ni, M. (1994) J. Mol. Bio 
1. 2 3 9:6 8 - 7 8, t tMi## t LXZ<D£tiW*mmm# ft* 

#)<Dmmkmm$.z*z>o *v»-e, i»o*2o«:igK#uTafli*ffv\ »rS 
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i<?)AfDv^fv-^i4ili, fffKIt W4rt»©a* L<*v^'7 fc D 

H1A-81C. BIlAJi, * J Ev;i/f-vHbJ: ^fa7H7-Mii 

<7)M£^-fB&li-e&.2>o BlBli, BfrlO^-rnv;i/f-v-<b^ M£L<& 
v^xa^f-v-lt^J: tf*^v;i^v-<ft.J: 19 fc$f i Lv>«fc |;, S (H) 
«* J »^3*L4l&^jc4C*M^JftSr^1-iftiaT?**o S1CI1, RCS (L) 

IH2A-ll2Co 7 r -^f-f * -fV-^if 9 - p R A 2 

&o H2BJ4, ^JfcStifcftfc^fcl&SLSftfcCH 3#, M13©I<sf I I. 

1 9 >'*?Mb<DWi&?>s*?%b LT, 3im<DM.itt (EI l i s o n6, N 
ucleic Acids Res. 1 0 : 4 0 7 1 -4 0 7 9 d 9 8 2)) ^ 

^nvSrH^-j-io ##3 Ch 3 aHs-y-li, #itt'MW*x *>f /kaoll* > 
JC D ft* 'ST'f- K*a- K1-&BB9!|CgD7 9y Lasky. 

, L. A. iJiWDowbenk-o, D. J. ( 1 9 8 4) D N A 3:23- 
29;Berman, P . W. h (1985) Science 227:149 
0- 1 4 9 2), &±U £ ffl&mm&)ti:-7u7-7-VV>r*i--V (G e n e n a 
s e) I <D$b$k (G) St (Carter, P. £(1989) Protein 
s:Structure, Function and Genetics 6:. 

2 4 0 - 2 4 8) OT^KS^tl&o H2 Cit, flftS *l* Ch 3 itfx-T-oaS 
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Kabat^E u ttKfcvXttiitVltm 2 B <DV hovtt^ 

<7>@B^!JJ. 8 5 JK, # 1 688-696 N I H > Bethesda, M - 
DCl 9 9 1), tfe©SiT 3 6 6WSr^f 0 * ? &£tSfi> ^OCi 3 
ae : ?fc*tta*ftftA'fk«>fc*K*tt'fb?*l*C3 6 6 ^ 3 6 8*^^40 

7) 0 

El3A~|g3Co H3A*J:O f H3B»is ftft^H^CIa) fc fcjftftCAb) 
©S0i5 J: y f e«S<7)*-^A^P># h ft* T'n x-f > Aftft 3 Htz^m<D S D 

(I a : H : L) *>j*U ytttiU > 

EUtt, Axl, Rse> IgER, 0 b -R £ J: l^VE G F K*l"r&#M14 
8-Bo**4«:#oVLK2?y^Jt«!"^Jb*o EElfe* (K a b a t <b ( 
19 9 1) ±IE) ££l2tt&£Jfc (Chothia, C. ^i^Lesk, A. 
M. J. Mol. Biol. (1 9 8 7 )1 9 6:9 0 1 - 9 1 7) fct£o fcjfifC 
»#CDR«3fe©tt11*, T^^'tiaot/^to Axl. 7 8 

Efll t - ST&£ J: o T^-To 

0 5 tt, SiRS JtjfcjJtO b - R * n- >fc J: tfjfiH ER3^n- >oM«* J: 

isJOffiHER 3 ?u-y l 8 O VhE#I£ J: VlE^J^1- 0 

El6oMpl-IgG*5«J:y f HER3-I g Gfc#-J-4raWtt#*fcft-*-4fc 
fc(7)^> •J'fELISAo ttttLfcififtli, Y349C:T366S:L3 
6-8 A : Y 4 0 7 V/T3 6 6' W: S 3 5 4* C fctfuM p 1 X 

Slher 3ob b i g gt**k f cm®*mmz^tzttm-r2>jt<?>tmp 1 * 

£ fiiniH E R 3 O I g G k t <b Ltz* 

mi it, mtm?mmMfrmfim%'& (adco ^«*©#^?7-c 

^So ADCCfi> $gg (S354C:T36 6W/Y 3 4 9' C : T3 6 6 
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' S I L 3 6 8' AIY407' V) t fctt»£Stf>F c fcil/MiT-f V * 4 7 
ii'-ittia^ ha~;i4£# (E25, Presta, L. G. $> (1993) 
J. Immunol. 151:2623-2632) W?tifr*^-fh h u 
MAb4D5-5 (Carter, P. M 1 9 9 2) PNAS USA 89 
: 4285-4289) K X o TflWh* ( 1 2 5 n g/m 1 ) £> t 

h*W^i7x^^-iWJ:a'SK-BR-3i«i: fcfcic^Lfcifc 

TM V**^-Va > Lfc 0 tj* Lfcf- ? fi^ 3 XoMSMl£ J: 0» 3 

H8fi, HER 3KttLX&fe2tltz1jLfo<?>mmtO b - R K# LT^fe* ft 

o%T**e«S'^ri-agtfl:Sriifflftn^i-o Eyora-ttd^ 8% -9 9%-e* 

i. 

&v>-c, &i Kt/>*< ii©7^si»i4s. iff* t 

<liAfD7^f7-|i > £*>2oo#|&;z><J#> K*fcli*t-MMfcfc# 

t*>&&V>&&%m&*%-rz>o ^rnv^f-v^fi, ^l<D* 0 <;^7f-Ki3<J: 
^2^)!K'J^^f Ki:ioTM?tl4 r^fn^'fv-J *3tr£ 

TU-?)l<i--?~Km-r2>W7ji&>%m&K\t, u^>f v-CfllxJ*, Diet 
sen?, (±12) HJ:oTIE®?tLi>ziM#^^#»H^)> ^fnM;7 
-C$1x. tf, Chamowf> (±|B) I- <fc oTfEfiS *i& A b / I a * 

rums®. (m?nf~m!&mmm) r^H********. 



(154) #^2 00 1 -52 397 1 

ASE^ayy >SrfB«-raai&#^ttifi»PCT/US 9 0/0 6 8 4 9f 

iPCT/US 96/01 5 98-t LT^^^^EIMf+fc 
£#ra 0 itifi. Afo^ 'J a^-tofcfcfc&l <*>#'J K 
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SM^o/'J IgG., Igd, I gGtttiitl gG^t^^'f 

7\ IgA, IgE, I gDttzltl gMfrb&Z>Z.ktf-?£2>i)K IgGi, 
IgGi, I gG»* fcttl gG^fi Lv> 0 

fi-9->7 , ;w^A)<7)##H^c7)[iIl|2^^f^ti^o 

< i fc2oo#*fci|ft]gfc#LTffeS3*Lfco -£<7)J: 

Vaughanf) ( 1 9 9 6) Ch|E)U J: ») |B«$ *l 
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8 0%, ftt L< \i'J?%< ki> 9 0%> J: L< fi4?* < i: 4) 9 5 96, ftfc 

0* t<tt i o 0%<o^-ttc7)T^ym@e^j[w-ttSr^i-sgm-c*So 

t Ltt, ^?ti^7-i'r9 i ;-<7)^n->'ns*-r&gitti^— c^&o Jfc 

ms^ifHK mH£, fiJHttr^CDRM^ttllli, E99S&IC (K 
a b a t f> (19 9 1) ±IB) (Cho t h i a^i^Le s k 

(1987) J. Mo 1. Biol. 196:901-917) fcflfco 

■/f- K«<&Wfc*v>T 1 0 0 %?>E?!|[W|-teli, i t z^-M-rz 

o 
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; >f U > A« ; -f 'J >B« ; -/o>f >->i 'J > ; Spa&«i»*JU* > 

; ***/Y=.> ; JtWk*^*> ; : nv I I I cs^ »ixh? 

lit h^y >t tzitmmm -rymmm^ (t-PA) ^^^7 

^^-mttfkH?; **>^> ; hn>tr> ; MASH? ; mWEH 

afcJtfJMMWEH^-/? ;x^7T'Jt-**; RANTESCr e g u 
lated on activation normally T-cell 
expressed and secreted); Hhv^o7r - $ 
w«*R(m 1 p- 1 - a ) ; t hjfliftT^y^ ^ftfc-^jfiift7;vy^ > ; 5 a. - 
7-|fi#M : l^ + ^A* ; ky^-^^Bi^nv?*^^; v^^teflft 

Hi*M>«l^^fK; /?-? -if* a* K ; d N a 

s e ; ^ >fcfcf> ; r^f-e> ; jHWrt^fflMJiH? (VEGF) ; > 

rW >D ; y^vf-H^ ; -f-Ssfc^gl^^H-T-CB DNF), ^o.-nhD7^> 
- 3 , ^a-DhD7r/-4, -a-nhD7-f V-5^cli-a-nhn7 
<r>-6<NT-3, NT-4, NT- 5 4 fcttNT- 6 ), &&^liNGF-/? 
^t'<7)#gJ«Jj|H^^t'o#»#H^; I«4|J«IHf (PDGF) ; a 
FGF*i^bFGF*^©««t^ittlJiaii3SlH^ ;±^MH^ (EGF) ; T 
GF-/?1> TGF-/?2> TGF-^3, T G F - /? 4 4 fcttT G F - /? 5 £ 

-f >mij$m®?- i^x^>z/cLV>mmmmi-- 1 ici gf-i 

^itflGF-lPUes (1-3) - I G F - I OS I G F - I ), J > > 

^WTOr/^^l : cd- 3> cd-4, cd-s^wcd- 

1 9*ir«>CD*>A*K ; xun^xf)' ; #l£i*B? ; -i^y h*3/> 
; «lM?>^f(BMP); r/^-7in>-a, ^/^-7xD>- 
pSSllfJ , /^-7xO>- 7 4f©>f > ; 3Di-lBlHf (C 

SF)i, Wx.tf, M-CSFs GM-CSF^ilfG-CSFM^^-O'f 
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*y (I L) m> mt-lf, I L- lfrh I L- 1 0 ; KV*A* 
--tf ; T^i^-b^^- ; III^^S; jwiUMH^- ; fllxJ*, aids 
x>^n-7V>-g&£*v>^ /w^tnlJS ; 8 ; *- 5 y>?V*L-f5 

f- K-c* * e $ l <r> # y /< T'f- K* J: 2 o# ^ ^f- k fi, r^ffi J (Tie 
>>f >*fctt*3lHSttK^>f v), ££(iC H 2, Ch UsitfC K*-f>*atr 

< t 1 oc7) K>>f >^tf 0 iOA 3 ft K*>f >tt, 0*#4£ti:, ifrft?) 
Ch3 Ky^>ft4r©g#K^>f >T*^>, ftl co^'J^yf- K<^#B$-^1- 

t; K, U K©*^ V* 4 > b ki> K*m<Dfe% W > £# 

7°f-K0f$K, S!l Ol^-fe 'J ^ h\ >f >*-n>f *^-8 V 

(IL-8R) &&Tf4 >ArDN LFA- 

I £ fcfiGP I I I b/I I I a) t^^-MtS^'J^^f K)> V ** 

NT- 3) £«fctfTa ft (BDNF) -Arakawa^ J. B 

i 0 1 . Chem. 2 6 9 (4 5) : 2 7 8 3 3 - 2 7 8 3 9 ( 1 9 9 4 ) iiV 
Radziejewski^ Biochem. 32<4 8 ): 1 3 5 0 (199 

3) &m\ *J:o^ta>i*r*K*>f ^tfy^f-K m*-&. yr*f-f Cd i 

abody)) 0 JSF4 Lv>» 1 o#'J^^f- Kfi> M^n/'J ><7>£1it K^>f > 
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^K^t-f^ 4fctt»*«MtK>>f 4fcttCii2 K*>f>, C.lK^'fV 
SitfC K*>f >*£tfffr*S>S&#K*-f > (Sfcli, -e<^>— SIS) &f<7>3<b 

K*>f 0 «*, £ 2 <) ^ ^f- Ktt, 

3*i44?fc< fc lo^K^'f K*-f>«u ffiMit 

»*t4itm*. ^W^^2<^^'J^7 e f- KUJiTIB*«^i*L* 0 
M # 'J ^ 7^ Aft* 'J ^ :/f- KOifc-fr K> >f V fc fc "b fcffi#*>£# W 

y-%V*.-f9- (IL-8R) idXVJ >t7V y^rvyj (00*. tf, 
LFA-IifcliGPIIIb/IIIa) i/'f v-Sr^i-^'KV^T'f- K 

-3 (NT- 3) fcJrtfffififctt&aSfcH* (BDNF) -Arakawa^, 
J. Biol. Chem. 269 C4 5): 27833-27839 (1994) 
^i^Radz i e j ew.ski^ Biochem. 3 2 (4 8) : 1350C 
1 9 9 3)), HI im#W$$LY*4 V^'J^yf-KC^^ff, y'T*?^), «J 
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OlOEgSfc<0Eyflra-14*#-*-4o ^SOfiuft, fcWyfty 

(#)xJf, Mktn:#£«}:O f PR I MAT I ZED T "I#) JsJ: tf&^ttiia^- 
^Sti&o [Sift7 7^> H Ctt, F v, F v Fab, Fab' is J: 
tfF (a b ') 2<7>y7?* y htf&iti&o 

M>T, hflSjfiffrtt, (CDR) K**"i-*»jt*«, 

/'r/©Fv#il*«j|«* (FR) F^ICiotil 
Mt»tLSo Sfcfc> fcMfcffittli, S£*i^*4^ltt**&**ifcCDRE 
^ifcfi#jB*«j6EWv^*tt*v»Tt^m$*Lia:v^XS:^trii:*«-C§ 

£Ttf\ #fc: h(7)^^n^>; ^©CDRftWfc#J6U f LTFRi«^T 

ta, tttL<\t, ft&yu-fv >©smm*Cf c), *a»tf±, k hftg^o 
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1W^)*l^-Cv^^ (macaque) fr*$!$ki\L't%> Zt^Xo 
xmfkZti&fjifofrbmmZti&PR IMA?! ZED T "ft#:£-&tfo 

-f £ h % , -E##|'l*feft#, B s A b ) i)K HS#f|ttft#& if 0) £ £ & #H 

Ab^Cli, MM^ftI£K#t&-:*<07-A^ fflm0#^5IE^^ 
Kttt* 4> ? t ^^1-STI5<7) X •? £rM##|t4ft#;^2 ti& 0 

$)x.tf> ftFc y R I/fjiCD 15, Spl8 5 HE "7Fc 7 RI I iCCDl 
6), ftCD 3/EStB*Cl D10) , ftCD 3/ftp 1 8 5 HER \ ftCD 
3 /ftp 9 7> ^CDS/truflWV, ftC D 3 /ft 0 V C A R - 3 > ftCD 
3 / L - D 1 ft C D 3 /ftp< 9 - >*IBM$t* W^7to *\ 

ftEGFl"-t7'*-/ftCD3, ftCD3/ftCAMA 1> ftCD 3/ftCD 1 
9, ftCD 3/Mo V 1 8> &ttftlflJttLtf*H?&? (N C AM) /ftCD 3> 

ftH 

mtk&fyrtirB. (FBP) /ftCD3> ftifl.* -vBijIftlg (AMOC 
-3 1) /ftCD-3 ;*»tt:SH4**«H»#1-4T-Afc, 
7-Ai:?-tt4B sAb, WAtf, ft^^V^/ftl d - 1, ftCD2 2 /ft 
ftCD 7/ft^^'J ^ ftCD3 8/ft*9-#'J^ ftCEA/ft'J^ 
^Ai, fitr^-7xn>- a (INF-a) /ft/>-< 7*'J K-v-f tV*? 
-< 7\ ftCEA/fttf^*T;v*n^f ^&S^KJ:oTratt'ffc2tti>7' 
n F9^^HM1-&B sAb, 0!)xJ*> ftC D 3 0 /ft7Ji«# 'j ** 7 r * --tf 
*Ui, hv/f->>'*^7i- h 7°n Yy y y (o*? 4 Y v 7 iVn -)P 
^IK^»lt^) 7-r 7<J ^flf^Jt LTfffltSiH'-C^SB s 

Ab> ft7^ f^y/mm^v7,^ ; -vvmmm^t p a), ft 

7-f 7*>ry/ft7n^t-4fS7'97 > 5y-^>^tt'fbS^ (uPA) & £T ; iffl 
l^ffll^-t7 e ^-H»LT^^#:^6<j'fk1-^^fe(7)B s Ab, 
im<flt l )X*>^?M (LDL) /ftFcH:7*?- FcyRI, F 
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cyRIIifcttFcyRIII) **14**©Jft*K*V>T«fl|**L4 
BsAb, Wx.ff, aCD3/K#ftAM^-)^)^(HSV), f/CTM.V-t 
7**- : CD3^#/^>7^xVf, truF c 7 R/#lH I V£i? M > tf 
huifc»i>f >e#-e«*«r^tfJl-*fe*OB s Ab, flIAtf, ffiCEA/ffiE 
0TUBE> irCC E A/fetD PTA, tfCp 1 8 5 HER V^^x > ; 7*f->7 
yiAV h £ LT<7)B sAb(Fangerf) (±IB) ; £ J: tM^ffl^ 

i: LTC9B sAb, #l7^I g G/#t7^ fcfr-Zyr-l v 

i/a.'<)V**isy-J£ (HRP) /jfi*^*^ Ifcvv h /Jfr9- 7*** 

>*P, titHRP/^F ITC, inXEA/tjt/?-**?* h->^--tf (No 1 a 

n h (±ib) *#hs) & t% =.g.$m!mfo<7)mKtt, mc d 3 /etc d 4 /#t 

CD 3 7> JfcCD3/8uCD5/JftCD3 7 £ J: tfffiC D 3 /JftC D 8 /ffiC D 
3 7#£S *i&<> 

*W«l»+-C«fflS*LTV>4ffl|§ r^iS#*B?J tit, ^oyj^St 

we** (T&fc^> TMffi-e**J) 0r3^*£^##lt4£*ri-& 
#*if(0 7? y^Se?iJ<t> M/n/'J ^OS6#K>>f ^eB^Jt^lt'&ft^^ 

gG:> I gG 5 U<liI gG«co^7*:^7\ IgA, IgE, IgDSfcti 
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*Wffl»+-C«fflS*LTv>*fflS r£M#Jlt£&&tt»H^J «U 4?ft< irfc 
2oc7)^^#Mt4Sr^1-^ (-fftto*,, 2oJ^±o#*h^^k>^ 

, #fi«jfcli, SlMif £^§JSW0 8 9/0 2 9 2 2#Cl 9 8 9%4B 6B& 
HP> WttEP 3 14, 317 (1989^5^3 £ J: Xf^M^W ' 

85, 116, 964-^(1992^5^2 Bftfr) *lT</>£ <fc o 

JtH^-OWIfcli, CD4-I gG/TNFHry^--I gG*J:c;CD4-r 
gG/L--bl/^fy- I gGsi^itiJo m#^-?ti> >; ^ 
Hr7?- (LHRNL-fel/^f>) CO'J CD4(?)HIV 

HIV«, M»«*6#0*l**fctt»11fc*V»T, 

) < H 1 > ^rt^o^^^tfo fl^ttftAb/ 

I Berg?) (±|B) iWCharaow?. (±|B) KJoTfE® 

$*LTV>4-S#R1ftCD 4 - IgG^^ v-C^-So 
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^n^ta mm t^m (&&^i±, ikiMm&, nadh, e*?- 

fad ^Ttti^AS^^r^ y m-e&v>ft&<7?2£) S-g-fro #2 Lv>#ffifi 
WIS, ££fi:NGF^ NT- 3£ <fctfBDNF&^2oW±<7>y K?> 

w#ld> i^)ffl^(Oi£ffln-g-s*L^> 0 tv^B(±, $f$ l< li i g Gift 
><t)Ch 3 <i ^fc-g-fr© 

sash, x^#«r 5 j mm&itz imnmf&r 5 ; sesss-e* #a *«, . 

oT3- K3*l*73 / CT/VS 9 6/01 

5 9 8f (£*Ui##i LT*©*#*«*Willl»+tfl5t&4il*) 1 fcfllfB 
?tLi>7 5 y^B*-e*i»o r*3?«MMEJ 75 7®££&(i, *Wi:J:o-c 

->>\ ^-f-^ yjM'J *^-fe'J fc«fctFE l lraan^ Me t h 
. Enzym. 202:301-336 (1991) KflBffS 7 5 7 
7tn/>5:^i07 5 /m^*O77n^W<b*t& 0 L*V» * 

©J:9*7 5y«»S*^ta-r*?tfttc, Noren^, Science 24 
4:i82 (1989)£<fcO f Ellmant> (±15) ^^f)flt4ii)i« 

tt#cfBiR-*-*fc, i^Jgit *^«S#^7 5y*»3feT-9-^U'7i?- 
-tRNA*«CfittftU -OtT hn -CRN A tflBiR 

£fr 3 it *ftW^^rttictt, < t *> l o<7>7cco7 5 y«*i 
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tZMM-t&o ®Xft&&. M$L<\t, Wtitt fcfiMofc -7*^7 4 K*g<£<& 

t^M-e^BB-rfflSf^fflLT, *KV^7^ KM^ftJg4ffl2f^ffl*iBJi«-&*7 
5yW7*f7-ftK^>rtt3- K 3 ft* J: 9 

/$3Sg£=r~ PLTnia K>0^4< t *> 1 o<7)}fA> fcfcifcliitjftfc J: 

Tv>*3 KXi, &A£§*£=f- K> K J: o Tit&S itJg> 0 ioJ: 9 fc 

D 

NA**fc^fi9fc3fcS^*fcfc©&#tt, Mutagenesis^ Pra 
ctical Approach,M, J. McPhersonI, IRL P 
ress> Oxford, UK (1991) tiX& <9 , Wx.lf, §&f£# 

AtiSMI&tt, #-b? h££»3^*J:tf#y*?-Hfii«Ei& (PCR) $ 

SSH, Sfcfi (y^JV7-f KH-fr^jftK^SftJ/^^^vaafe*^ 
) SSI f-*~;Wi, M^SlUoT, 0!Jx.tf, >f 
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#®H T^AI-^J ii:^i4 0 &oT, r^A?ti^>J Itfe, ifclJ 

awn**-*/!*, r3**&£#<EL*v>.u -rarfc-^ r*5c^j -e&& 0 
m&zrt&,-tz>tz#>K : ®\7 5 smmmt, it&m&gt. minf, &3«~6 

gfc(i> Ponder sjsJtfRichards, J. Mo I. Biol. 193 
: 7 7 5- 7 9 1 (1987) tlTV>& 0 

[frmzfitzj ^fnvjvfv-ll, ^-<?)^<?)lBM#it*<?)^^t)<7)^ 

i) u-v-mK£^xwmzti&£i\~9 5m*%^Sx.^«t9^, 

L<tt9 9 fill %£^lx.&<J:9tw > &&^fi (2) 7. t: - > ? :/B2F!j&5e^ 

£>tl£<7)K+fl-£*lj£K, &&W± (3) ttzimt t< 

li$S^££^ffl LT> t17C^#T 2 (i^^7C^#TT^ SDS-PAGECJ: 
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fc, L<ttO. 5%*ifrr**££**i*-r*o fcrtfu t!H=Hii;*Jt 

mmt, ®mm <vm mm t mm® % m% k s^hx v» * k mmm k 

0 

I I. nv;pf-v-<7)i|U 

1. tH^TOopM 



(168) 00 1 -5 23 97 1 

tlSo Wfcfc, &X&&&%mXlf&L%\<m&-?&2>m£?K& y No r e n 
h (±IB) *<D£i fcS&fc^Tl-**';^:/?- K£ftS1-*fc*fcffl 

i^^-ei&m ltu^ t h nz> hmuz ntz c d n a ? 

V--y?2tl2> 0 miR2tlt:7u-7\z£2>c D N A 79 V - £ fcli*V. 
A7^7*7'J-co^^ ^--V^i^ Sambrookfi, Mo 1 ecu 1 ar 
CloninglA Laboratory Manual (New Yor 
k:Cold Spring Harbor Laboratory Pres 

s, 1 9 8 9) ^i oift~^i 2^Ktm2Kzmmm%^m*imLxi7i 
( i ) %ifev>m% 

* 7 r - v t* * y - tt« * *i & o £ *i e» oa* * Tie t «r * e & 
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h<o8LT (sc) m%iti\m®n dp) ast*£»@fHtfcfcj:oTi&i& 

^^I'T^ftF, SOCh, SfcU:R l N=C = NR (tztl 

U RiJitfRMiMfcfcT/Mr^&T?**) T?** 0 gjfefi, fMStm&<D?> 

*n-*/Wfrl*l*, Kohl er^it^Mi lstein, Nature 

256:495 (1975) K X vXtosbXt&m* ftfc'W K-vj££^ffl 
LT&SWKJa-fcffi#&ffl*&#$>*l*;as Sfctt, »x.DNAj£ (Cab 
i 1 ly^ #§#§fl&4, 8 1 6, 5 6 7f) <fc otftltl. CI & 
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, /W/U K-v<fflaa*^l*CG oding, Monoclonal Anti 
bod i e s : Pr i nc i p l es and Practice, 59l~l 
0 3H<Ac ademic Press, 1 9 8 6)). iWJ:?i:U«8?ii 
fcM/'J K-vM£\ B^LTv>*v>%<7)^xn-v|fflJ8&<?)^W*^fi^ 
fcgfc loifc 4 £ U'SiBfrJgfcigifcfcjttt 

*^*'J*'^Vh7>^7x7-l: (HGPRTifcJiHPRT) £&&LTv> 
;w7*'J K-vW^Sfeli, jfcSftfctt, HGP RTfcJ*iMII&<&&* 

ATM) e ffiU»Un-7Wi, »<):<B#L, *ifcj5vftg£ 

xn-v*fflfl&|Mi, ^X5(/)5XD-7tt^>), S a 1 k I n s t i t 
ute Cell Distribution Center (San Die 
go, California, US A) frhA^ RjbI&MO P C - 2 1 ^JrCM 
PC - 1 1 VvVxm&frbmmZil&Sx-V-vmfofii, ^^KAme r i 
can Type Culture Collection (Rockvill 
e, Maryl and, USA) AWtEfc S P - 2*Blfl&fr t h 

CD^xn-vlffll&^^iOfv^^-t F^rn 5 x n - vfliflfrflc 2 fc, h 
O^y ^o-^;i/0t#(7)ji^jcfigUTE«$tLTV^(K o z b o r , J. Im- 
munol-, 133 :300l(l984);£<fcO J Brodeur£>, Mon 



clonal Antibody 



Production Technique 
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s and App 1 i c a t i on s, 5 11-6 3l, Marcel De 
kkar, Incs New York> 1 9 8 7), t * n-^ji/jfi#<& 
S&ftHftlSLTfi, Boerner^, J. Immunol-, 147 (1) 
86 :~ 9 5 (1991) ^.t^a^WW^H^WO 91/17769^(19 
9 1 # 1 1^ 2 8 0 &m i> $ fc#JHo K--7«^4W1-^^*J§& 

im*wu ftatti*t iot, **v»ii»atfca7 7-fc>f (ria) *fcHtB**i 

•£&&it»7y -tM (EL ISA) iiTO'f >tThn^ryfc>f KiofiiSE 
S*l& 0 u-^jUttftOH-fr^WDtttt, Mu n s o nfcJtfP o 

1 1 andW^lryft- K##r (Anal. Biochem. 107:22 
0 (1 9 8 0)) £J:oTHI£1-* 3*« BrSotfUiau »Btt*J:O e / 

it^tHo God i ng, Monoc I ona l Antibodies: 
Principles and Pract ice, 5 91-1 0 4l(Ac a 
demic Press, 1 9 8 6> 0 £<&i«Kfi«*J&*Jgi4fcW: % MX. If 
, ^;w*y aacSE^-^Jgidii fcl±R PM I - 1 6 4 Oi&Hlfr&t ti&o 
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*«, «;g*«-5-Lfci:§fcg£1-*o ffilx.tf, Jakobovits^. Pro 
c. Natl. Acad. Sci. USA, 90:2551-255 (1993 
) ; Jakobov i ts^ Nature 362:255-258 (199 
3) ;Fi shwi Id, D. M. h (1996) Nat. Biotech 1 
4: 8 4 5-8 5 1 J^ilPMendez, M. J. h (1997) Nat. G 
enetics 15:146-156 fc#J!Ho 

3 f>44^jfc3i«tc*v»T, ^#££^#79^ '/Hi, McCaf f e 
rty?), Nature, 348:522-554 (1990) KUW,Ztl2>& 
ffi * &m L 3 Jfc#7 r — 7 9 7 9 V - ri^ 1 ttOffiAfcttffl L T 

i^ s tH. 0 Clackson^ Nature^ 352:624-628 ( 
1991) ^i^Marks^, J. Mol. Biol-, 222:581-5 
9 7 ( 1 9 9 1 ) tit, ZH<?*1, 77-v7^79';-^^ffl1-2.v->^in;#^ 

fyV-tmm-t&tztbiD-ft&t LT, t^ir^'J V^CMa rk^ Bio 
/Techno 1. 10 : 779-783(1992 )), £> 0*fc 3 7 \£>f- Y 'J 
7A'«jfe*J:O r >f >tT#<a»iLKJ:**v»»Bltt (nMISffl) <9k h8Mte>jt& 
£f5®1~&(Wa terhousesk, Nuc. Ac ids. Res. 21 : 
2 2 6 5 - 2 2 6 6 (1 9 9 3); Gr i f f i t hs, A. D. t> (1994) 
EMBO J. 1 3 : 3 2 4 5 - 3 2 6 0 ; isWVa u gha nh (1 9 9 6 
) ±IB) 0 lot, Ztit><D&mt, *»WKJ:*>*4it4 r*7*n~j-*j 



(173) 



#J|2 0 0 1 -52397 1 



m 

T&& 0 DNA^-lfrlSJiii, -ZcDD N Aits Sm^t 9 -ftCEST* 
Zbtf-?£. ■*;i/C0S«lll&, f-*>f--X^A***-W* (CHO) 

yywftibu^^ t h j: treats* k^'Tv© a- F@e?!H~i&T&£ 

tCJ:otW?,iH s -C|lio Morrison <b> Proc. Nat. A 
cad. Sci. 81:6851 Cl 984 ) 0 *<r>l 1 KLT, ^TO#+Ofit 

#H l^tttfMrfc MM"* a«#WTJi+^CfiJf,*LTv^o 

littStoT 5 > Mbii, aMfWfcli, winterJslff* 

Rffl3fe#G>«>#tt (Jones^, Nature 321:522-525(1 
9 8 6); Ri echmann^ Nature 332 : 323-327(1 9 
88);Verhoeyen^ Science 239:1534~1536( 
1 9 8 8 )) tftoT, 8»CDR *fcttCDRBEW*K h«#0*U&BW 
CSJft-T*it CioTff? ii:75 J -e#&o ftoT, *<7>J:?& I"t MbJ 
tt, ?£#l#:T& Cc a b illy, Jiffi), }±^t 4 

4nt hOTSJ K*>f hTfcv>ttCft*1-*#jfc<&E^JfcJ:oTlI!fe3' 
*LTV»4 0 JftgfcFKtt, t MbiSftfi, v><o^CDR»3t, *J:»\ 

MbE^H^TC^T^fcttfflLT, 5c^E9lliJ J: Vtt/r *#>t t>*L* t Kb 



(174) ^200 1 -52397 1 

FR»£tiU 3>*>**EH*J:W52^EW*&©»R*J:0 e Jll 
2 2 6 5 3-^ ( 1 9 9 2^12^23 B&P) *#HR 0 

(i i) &ftft*H?M 

M^nr>r/Cl g\ * J: fe;lvti9»K 
itiWI6«f«lCj:oTHil«*lTV>* 0 ffJxJf, #S#tH&4, 7 4 5, 0 5 5f 
; BWH#fr* 256. 654-f;Faulkner£> Nature 298: 
2 8 6 (1 9 8 2 ); ftfflfirftft 1 2 0, 6 9 4 1 2 5, 0 2 3 

tlMorr i son, J. Immun. 1 2 3:7 9 3 Cl 9 7 9); 
Koehler^, Proc. Natl. Acad. Sci. USA 
77:2197 (l 9 8 0);Rasof>, Cancer Res. 41:20 
73 (l 98 l);Mo r r i s o nf), Ann. Rev. I mm u n o 1 
.2:239 (l984);Morrison, Science 229:1 
2 0 2 (l 9 8 5);Morrison^ Proc. Natl. Acad. 

Sci. USA 81:6851 (1984); RWH# 2 5 5, 6 9 
4-5 ; HWN#tf*2 6 6, 6 6 3f ; & J: tfHRMttfr&H* 8 8/0 3 5 5 9f 

,4 4 4, 8 7 8^ = 1»^TO8 8/0 3 5 6 5^; isJ: 

8, 7 6 3-t. *e>VK, ztih-??\mztix\,*z&m%ffi*&mo 

RCG asco i gne?>, Proc. Natl. Acad. Sci. 



USA 84:2936- 



(175) ^«2 00 1 -52397 1 

2 9 4 0 (l 9 8 7 )); CD4 k<DM&?>s*?M 



(Capons Nature 337:525-531 Cl989);Tra 
unecker^, Nature 3 3 9 : 6 8 - 7 0 (l 9 8 9 ); Z e t t m 
eisslf), DNA Cell Biol. USA 9:347-353 C 

1 9 9 0);*J:O f Byra&, Nature 3 4 4:6 6 7 - 6 7 0 Cl 9 9 

o» ; L-*V9*y yyv*L-?9-) t<r>m&?>'**% (Wats 

on^ J. Ce 1 1 Biol. 110:2221-2229 d 9 9 0 ) ; 
£ X XFW atsonf), Nature 349:164-167 C1991)) 
; CD 4 4 b<om&? (Aruf f 06, Cell 6 1:1 3 0 3 - 

1313 Ci990 ));CD28tB7 h <om&* ®<L i n s 1 e y h 
>J. Exp. Med. 173:721-730 Cl991»;CTLA 
-4 k<Dm&? (L i n s 1 e y J . E x p. Med. 174 

: 5 6 1 - 5 6 9 Ci99l));CD22 t<»M&9 >A^®Cs taraenk 
0 v i c Cel 1 66: 1 133-1 144(1991 »;TNFHr 7 
9- b<r>B.&? >s*?M<-A shkenazi^, Proc. Natl. A 
cad. Scl. USA 8 8:1 0 5 3 5 - 1 0 5 3 9 Cl99l);L 
esslauerf), Eur. J. I mm unol. 2 7:2883- 

2 8 8 6 Cl 9 9 1 ) ; £ XlfP e p p 1 e J . Exp. Med. 1 
74 : 1483-1489 (l 9 9 l)); ^.t^I gEV-b^-a t <K)M& 

(R i d gwa ytGo rma n, J. Cell Biol. V 
o 1 . 115, Abstract No. 1448 ( 1 9 9 1 )) & 

y (Wx.nr, v*.~f9*-<nMstmy : *4 >Cecd)) *,^o/'j>ti^ 

>©S*Kj»>f >E^!lON*SgSSr a- Kt48lOC**i:i^$t**«, N* 



(176) #tk2 0 0 1 -523 97 1 

1-* o iEaiicirottll , ri»'fr***3M4MT?tt*v^, #£<7)g&##<fc 

tlT^T, ftW, tit it I Si<Dm&m&ZM&%i><OK-t&£ i 

*f* Lv>*Mfl|t*v»T, ftft^n^'j >Gi (I g GO <7)F c K*>f ^<7> 

iBTtg-C^^o t^L> <fc L< 14, ft^ttfc I g G F c 
*Hg**/VV>$JBf»|fc (i-fc*>^ **o£*rtBtt<3*40<&»£* 1 1 4 
ktt>kn&2 1 6 ©1-C±«»i** t > *E8N i 

SSI?) (a) K>i>**/*J:0 , CH2fcCH3*&ft*««fc, ifctf, (b) 
C«l, t >v\ Ch 2 , *3J:C/Ch 3 K;*>f > »^ S * 4 lEfiS * 

4 IgG> I gD, ^^VI gEfc&&*l*fl*i6-C** 0 JSS 

vb, jliL?t4't»f4v;vf-v-o^-e#«-f&it5&«*&o v;wf--?-o|§^ 4 
^1- : 



(177) ^2 00 1 -5 23 97 1 

(a) AQ-AQ ; 

(b) AQ-CAQ.AQ-AQ.AQ-VnQ.f ^(iV.Q-AQ]; 

(c) AQ-AC H -[AC t -AQ l ,AQ-V H C;,V L Q-AC l)f f |i V t Q -V H Q ] ; 

(d) AQ -V H C; -[AQ , £ £ (iAQ -V H Q , £ £ (JV L Q-AQ] ; 

(e) V.Q-AQ-CAQ-VHCH.f^tiV.Q-AQ];^^^ 

(f) CA-U-CV^-VhC;], ; 

nt^ i x *) i>*%^m$txib ; 

h 2 K*>r y<?)mti\ t tz&Cn 2 tCn 3 Y*4 ><Dm<D3' *3S^##H^<7) 
KM mmvm^mK Hoogenboom^Mol. I mm 

unol. 28 : 1027-1037 (1991) i:J:oT«§?|l^^o 

Tiir£<*>il£\ ^gE^n^'J Kt4DNA#, ASttfctt 



(178) ®m2 0 0 1 -5 23 97 1 

tf, 1 9 8 9¥3B 2 8 B&§§(7)*II#f^4, 8 1 6, 5 6 7#t'H^$tlT 
';><7)@a^l(i> I gG^^o-/>;^fi0<7)5e'ftK^^>Hfi*1-4o l*<Z>ft 

tv^o i gGi*&m-r&zk<r>$.%m&it^ m&Lfc-fvrj >a±t% i g 

n r 'J >(7? £ ^fl&o»a»14H g <* tf«t&fi914Jf 4 #Jt1-^ § T?* 4 o «x. tf, 
IgG 3 ^)H>y|i, <fc >)ft< > IfcWaifcJ: Sft^fcifr, I g Gi fc»^$*4 t 

>Sr$»tA*L4i4:3&«T?§4o "b ? -o^jgl-^fc&^Ji, fiHT^io I g 
G^ggft3HH-f-tt2ftittO*" : E^'f -7-T*4*«, I gAfcitfl gM^i'tOI 
gV"f9 4 7\U -eWtU I g*€^v-a^7 h7$>£>£4^-T v 

-tii#*4i:J:% -f >tr#W*fflH«1-4fc*KKW-?ii^lS#3|fH 
■7-C(i, F c ftttC «fc oT#g? tL4lgSM^M*3 J: tfx?x^ & 
SS^*>4o IgG»> I g GifcJin g GWi-J-^T, 4 > VtfW^ftMtf 
2 1 Bt, ffifc&*t&'mt-f 4ffi#ttte&Ji*;fc<5 f *iJ|fc4o I gG-ti, ftft 
IgGili, I g Gi J: <9 <b*fc »)SS< t^«#«Stt*»tt^I:t«: 
v>o ?*>^ I gGii:fiJI£oTs I gG^lis mm* fc»ifiF«t«3*±OF c V 
•k^-fclttS-frLfcHo Wfrwffitt-fkCMLTtt, IgGi* l *a^*4*«, 
-f > If #-C©aMM|j&<, flEOI gG7>fV^^ 3 33*0 IT* 4« h<om 



(179) #^2 00 1 -5239 7 1 

Jfo?*^ttKEJ8!l3*i&7n*-f 7V>&5^£^ I g GOT-f V * :/{$ ttf i L 

T££>1-\ itl^<7)o *> 2ofi (Glmt2) (±F c^#fcf£fiLT</>4A«, £ 
©H^) 1 o<7)gEf til. G 1 m 1 1±, M CltiUMLT, IgG 

itttl 2<3Jiil»^ftfcESJ3ft4 7n*>r ^ftfcOl-^T^F c IS 

tt+tioT, ^ct)|*i<7)3o<7)TO (G3ra5, 1 1**0*2 1) rt?tfj&%lSE]5l 

1£<7> 

^>-0(57DNyHoti/^ 0 Lfc#oT> y l&-£#3tH^-J: >5 fc, y 
ftllWS'7l/-At3 - c DNAEBI*> I g<7) c 

ilf, Gascoigne^ ±12 ; Ar u f f o^, Ce 1 1 6 1: 13 0 
3-13 1 3d 9 9 0);i3j:O 5 S t amenkov i c?>, Cel 1 66 : 
1133-1144 (1 991 )) #BB) 0 &%<V?4 7<7)m&K\i, %$L<Qtzlt>. 
<r>\ g«»E^JrtTO£1-Stfc#&Er**. I gG<&M*5S*ft**3- Ki- 
te DNAIi, £ tz fi5MWJ[[L£> V >^«<OcDNA7^77'J-^t)?) 

? tifc E?!l * i: fc, "/ 'J ^ a y t tz \m V*y - -tf £«Kj£ 

(PCR) a*HJ:oTfl»lt1-4£fc*«"rSto SM&fchtH**)" ttitHT-" £ 

#><D7°J7,A K^* *-«> + fct>'fcofcj&«l) J: -J KJf A1-&o 
2. ftfefcitf/ifctt^Hofttfi 

Hr&js J: £>V i fc fi ^ «r»rt1" * 1 1 1 4 & «r ««?1" * fcoftto <7>I 
fit LT, XM B B 9 ^NMRi^ aWCfi^TacM^V'T 

ttffi©»**rajgi-4it*«-cs*o 

$J $ L^mmWt, Affi^nyj K>-f ><ACh 3 K*>f >"C** 0 # 



(180) ^2 00 1 -5 23 97 1 

IgG, I gA, IgD, I gE, gM<^CH3 K*>f y^W^n 

l^lwjjeStlTfcl? CfllxJf, PCT/U S96/01598 £#1!^ 

jfe1-*wtftJS-C**o C« 3&J&®£MT&fc£c7)&#£&&<7>l;U Xj^ig 
aPftioT, k H gGil«Olii:4i:4FcS«tWlllft^ Ch 

1 trt^S tl/c £ t -C$)^>o CDeisenhofer, Biochem. 20 
: 2 3 6 1 - 2 3 7 0 Cl 9 8 1 )) 0 3 fcfc, *IT\ C« 2 jSj^C 

h3 K^-f m%M®Mmi&vz>mimm<omm* 

toKfcmZtlZ-ooMmMVZfry'r ZtK ing^ Bio 

c h em. J. 2 8 1 : 3 1 7 Cl 9 9 2)) 0 LfctfoT, MfllOlfc^MU 

ftiaoT^^t,$^tv>^ia[:is 0 $/bK> c» 3 K>>r v no emu 
1 'j « 7* y t tm<D c b 3 t * # y * yf- kir^** # w l t 

p« V *i > KMg Gico J: 9 & I g GSl#£ ft*"* - * *>cd-C&& 0 

Lee^ J. Mo I. Biol. 55:379 
- 4 0 0 ( 1 9 7 1 ) ©W«7'n/7A^v>T> SI*® 

fcotRttHMM* (sa) £ it a<-cg* 0 fu, »-t»-<JD#y^ 



C181) ^200 1 -52397 1 

Kftn-r&Ztrf-FZ&o % L"C, SA -SA t ^-9 

#3t£ffli/>T> ^ffi^^ey v-It^ v-S^Ko^S^S A<7>;g#|£ft 

f- KG 1 y-X-G 1 y(DS A^S^fjttJt^l-^o fcrtfU X = 1 6tW7 3 y 
S (Rose?), Science 229 I 834-838(1985 )) 0 (a 

) ^yv-ct^T^v-csAi^L^i, (b) sa^, nm-r 

fclfc^T 1 0 96 J: «9 fcffin S ASrfcoja&Otfcfc^ " I^fc" * J: 



(182) 0 0 1 -5 2 3 9 7 1 



I 

A tSBs"V 

1 No.t 


* 'J^T^KA 






^ K j 

*'J-^7f* KB fl 
* < * j * * \ ii 


Q347 


22.1 


31.0 


25,0 


26.5 


Y349 


79.8 


83.9 


5-2 


5.7 


U51 


67.4 


77.7 


3.9 


2.0 


S354 


53.4 


52.8 


113 


1 1.7 


E357 


43.7 


45.3 


0.4 




S3 64 




j 5.1 


W.J 




T366 




25.8 


An 
v.v 


v. 1 


L368 


25.5 


29.7 


1 O 


I 1 
I* 1 


K370 


55.8 


62.3 


1 1-5 




T394 


64.0 


58.5 


0.6 


1.4 


V397 


50.3 


49.5 


13.2 


1 1.0 


D399 


39.7 


33.7 


5.7 


5.7 


F405 


S3.7 


52.1 


O.O 


O.O 


Y407 


89.1 


90,3 


0.0 , 


0.0 


£409 


86.8 


92.3 


0.7 


0.6 


T41I 


4.3 


7.5 


12.7 


9.8 



t»2fc#-*li, I&&8>mMK (Deisenhofer, Biochemistry 20:2361- 

2370(1981)) 

(Biosym Technologies) & iro^M^f V > ?~fv 7 



(183) #112 0 0 1 -52397 1 

* § $ <o t tz ti &r o jh >; * 7 f - k <z>mmm± o&m am *> &k a a a t* 

t<7)-e^&7C<7)«$-S^1-a^ t KKILTIi, h I g Gi<7)Ch 3/C 
H3«iili, 1 0 9 0 A'ffl&ftrt: 4o<?)MiJli(:^4# K 

>W >±<0 1 6 0a36*'ft'A/-Ci/»4 (Deisenhofer, ±|E, fcJtfM 
i 1 1 er, J. Mo I. Bi o 1 . 216:965(1990 ) 0 ^{Att, 

ts, Itii, #*)*<"f+ K*a- KTSDNAii, : 

(Mutagenesis la Practical Approach), ±|£ 

li, Adelman?), DNA, 2:183 (1983) K «t o XMW 3 *ITV> 

fcJoT, ^-t^(i^-(0'K'J^7 , f- KDNA^tSo £<7>$§9DNAfi 
% ^f-n-v;w^v-o*seHij5:ii3Cj»oDNAfi2ni*-g-tr^ 

y 



(184) f#f?2 00 1 -5 2 397 1 

Wei Is Gene 34:315 (1985) ijt&l* kZZKLtzW 

NAOSE*Ey0*f^«1-4OH»Urv>& o ttT<*>#£fc*SV>-OiDNA*3lffl 
LTV>£#, £Oft#j(i> RNAT'bJSfflt-aitJ&'-CS-bfc^Sitio PCR 
tttffctt, -ittWKfi, ^O^HSrSI- (Erl ich, Science 25 
2: 1643-1650 Cl 991 )> R. Higuchi Lfc^ p. 6 

1-70 *#J8Q 0 

KSr-^jft-f 4 itC «fcoTfliS1-*£ i:<7)^§£^r nvjvfv-^r? 

^3rJE^a&ifctt««*raSEl-*Jt:*0^rffl4^fi, Cunnighami 
We l l s, Science 244:1081-1085 (1989) i:io 

Asp, Hi s, 1 y s £ J: tfG 1 u ft 4r^fflf«tt«3fe), 4"&<t>7 5 
liti:WU7^» {iivbiitt* L< Ji. 7y->i fctt*'y 79-^) 
TE£»x.t\ 75y»t, «BlfeWrt^®i8o*i4Si«fc<7)ffl£^fflK:fB#* 



(185) ^2 00 1 -5 23 97 1 

5 y»«ft*«*i*i* Q 2 c^-j-o 



£2 









Ala (A) 


Val; Leu; lie 


Val 


Arg(R) 


Lys;Gln; Asn 


Lys 


Asq (N) 


Oh;HU;Lys; Arg 


Oln 


Asp<D) 


Obi 


Glu 


cys(C) 


Ser 


Ser 


Oln (Q) 


Asa 


Asn 


Glu (E) 


Asp 


Asp 


oiy<G) 


Pro; Ala 


Ala 


His (H) 


Asn;Gbi;Lys; Afg 


Aig 




Leu; Val; Met; Ala; Phe; 


Leu 


Lev (L) 


/Mf^ ; Ue; Val; Met; 
Ala; Phe 


He 


Ly*(K) 


Arg; Gin; Asn 


Afg 


Met(H) 


Leu; Phe; He 


Leu 


Phe(F) 


Ley; Val; He; Aia;Tyr 


Leu 


Pro(P) 


Ala 


Ala | 


Ser(S) 


Thr 


Thr 


Thr(T) 


Ser 


Ser 


Trp(W) 


Tyr, Phe 


Tyr 


Tyr(T) 


Trp; Phe; Thr, Ser 


Phe 


Val(V) 


lie; Leu; Met; Phe; Ah; 

mm • 


Leu 



»7^W^, «tf*ifcl||«l*fc»iN5Wi*fc»iC5|5S|03aiatfcKJST*c: 



(186) #^2 00 1 -5 2397 1 

*ii> J: } , 73 y»E^*afe£**£fcfc*oT»fr*>*i*o -o&±o-fc'J 

fcfi h P*->»**, fc£<&^rnv^v-E^JfcttiJD* 
ituio r&^£fr *>z.ti>x^z,to y y a ;v<kfBi£) 0 flip, -f 

#y^r^KH*l#3**£i:-C*&o £*l&*>#fcfcov>Ttt* 1987#9 
n 1 1 HUffOHRUBFttfiWIPa 7/0 5 3 3 Of", fcJtfAp 1 i ntWr i 
ston, CRC Crit. Rev. Biochem. pp. 259-306 
(19 8 1) tE«?iiT^4 0 Afn7^f7-i:#|Et £#bMbW#<a8ll 

K*, #B#M S *4. 6 4 0, 8 3 5t;i4, 4 9 6, 6 8 9f;i4, 30 
1, 144f ;f4, 6 7 0, 4 1 7f ;t4, 7 9 1, 1 9 2 ; j3 X im 4 
, 1 7 9, 3 3 7#fc£V>T»jF3*lTV>*#t6-e % #'Jxfl/'/^'J 
3-;v, *'ijynev>7'j3-JK ifcttaKy^ + ^T^+U^ftir, 

S ti fc£H#* * * y - - y it LT> ^UttSr m&Lt 4ii WSt* & 



(187) *SJI2 0 0 1 -52397 1 

a«t^;p3VMI:-r&fc*oC«|^if % 3 5/;Wb?*iTv>&#i;#K^-'f > 
y^DNA) Sr. «?>44^n-->^ (DNAWi) tfcli^SOfcfti:, 

* y ^ 7^ kk»* l # y ^ ^f- k t LTf^fi-r * ifc^n*. -few t N 



(188) ft«2 0 0 1 -52397 1 

W-fc* (Saccharomyces) fc^W 4 •£ A (K 1 u y v e r 
omyces) a H^ftigE^ fe%KwX\$, 1 9 9 1#4 ^ 2 3 B^H 
<7>*@#f^5, 0 10, 1 8 2^l!£tt3;}lTV>£\ ££ligm**77 * 
-WfrmmVi. C. T;nf * (C. albicans) ©^3757- 
-tf<7>ftTO?njCl 9 9 0#4£4 H&|B<7>g«-H#1^3 6 2, 1 7 9^), Sfctt 
, 1 9 9 0#1 1 J! 1 5 B$&=fr?5il«g*&TO9 0/1 3 6 4 6-t^|B®?*L 
T v » * v ^ ^ ;i/ 4 fc' J: o T ffifc-*- & e: fc # * 0 Pf JUbMlft-pftS * * * 

«\ -r>tf*-e, t*Lt,o^-*n ^fl&^«?^&E^J)^+#-e&&# 

*7*K*3- Ki"*DNAfcilitg$*4o 

HS^* ^-^D-iV^^-t, -oj£l±0 Ml* tl7tJ|t±«(7) + "C 

v>* 0 /yx? k p br3 2 2©ffi«nj&Att, BtA/fo^Aifcttlfc** 

U 2^ KoRI*6jaii»ftKa#L, ^ S'S&y-nu 

£ (SV40, * <J:*-v % Tf/^M, VSV, ifcliBPV) tiU ffllL 



(189) 



#3*2 0 0 1 -52397 1 



ffl*£^*#oTv>&»tfttffc*>fcv>o (a) 09x.tf 

, 7>k'y'JV, ^iv^fyV, j?« h M/*«t- htitit-r f7t^^ 'J^&i* 

o^*t4*tt*ottw**t«-i-*«tt:ttt#^i-*^>A^, (b) %m 

%*&X&*to : >fy*9, Sfcli (c) 00*. WT, (Bacilli 
a±«BI&wJt«[*flfJtS*4*:*Ol|#J*J|Hlffl1-4o HJ: o T 

(Southern^ J. Molec. Appl. Genet. 1 : 3 2 7 C l 
9 8 2)), v>f 37iy-JV|(Mu 1 1 i ganf>, Science 209 
: 1 4 2 2 Ci 9 8 0 )X ^dWy*nv^->^(S ugden^Mol. C 
ell. Biol. 5M10-413 Cl 98 5)) £#Jj&«fflv> £,*l;& 0 

±£©3o^)«|j, <£-*l-r*U G 4 1 8 U < li^^v^y >(^^fy >(g e 
net icin)), Xgpt Cv>f a 7 * / - JUR), ^n^?>f 

«rjL»»«iiiattoTa[^*aftv-*-ot?-oo«in, dhfr, 4* 

{±f-5^^^^--4f<?)J:^ -\rnv;vf-v-<7)^R^IKi9)itfffl«^<7)[WI 



(190) 0 0 1 -5 2 3 9 7 1 

Wt.lt, $t\ DHFROJ»^W41Stt;*J'C*&>t h hV*-fc- h (Mtx) 
*$tri%mi&m<V*'?s ^»0»ft«slMmi&*Jff*LT, DHFRltffllfef 

a*l&±«ej&tt, UrlaubtChasin, Proc. Natl. Acad 
. Sci.USA 7714216 (1980) <fc i&JRK U* 5 ot, f^SJ 
*J:tf#ffl3*fcf-*>f--X;>A**~0P* (CHO) I^DHPRitt 

lS1- 0 iftfcJoT, DHFR&fc*03Vf-#£&<&jft3*U> ^ 

ATCC CCL62, C H 0 - K 1 if^^fclf ± 1 £ Kfflv»4 C b 

Mt xfc|^>iM£*fcoBJ|DHFRatfc**JBv>*ft&tf, Wt^^DH 
FRj&«*ofc£ LTfc**>*V*(»0H#IM|ll 1 7, 0 6 0f)» 

->K3' -*^*h7>^7x7-b* (APH) Kf 
iDNABWKJCoTJBftlgJfei ^i±|wlTOt^$*l^±m (#fc, 
DHFR*^-tf»4SHt±) 14, Wx.lt, fs^^'yy, ^v-fy>, ifcli 
G4 1 8*fc-OT5y^U 3^K^4»««t|[v-*-K»1-*at!cfflK3W* 
^tr#ilk<B + ?*fflfl&*if iitio TIfi[t4 #S#tf 

*4, 9 6 5, 1 9 9-t#flR 0 

e«o+-cfflv>*^:i«>ojas3flrajjtfflite : f-rt, ^^5^^ kyrp7o 

+ H$>& t r p 1 AMs^?-?*** (St i nchcomb^ Nature 2 
8 2 : 3 9 (l 9 7 9);Ki ngsman^ Gene 7 : 14 id 9 7 9) 
Tschemper^, Gene 10: 157(1980 » 0 tr 

pisfc^^ ho? h77y<7>*?tti%m-?%tz^&m<Dumw, mx.it, a 

TCC 44076, itzltPEP 4 - l&tt-rz > Mifc'?-jj-*fe&-f2>(.J 
ones, Genet ics 8 5 : 1 2 C l 9 7 7 )) 0 BflHti^V ACt r 



(191) ^2 00 1 -52397 1 

tz&<D®&to%^mtm&ZtlZ>o Leu-2ft 
»SflM* (ATCC 2 0, 6 2 2 4fctt3 8. 6 2 6 ) tt. Leu 2»fe?-* 

KpKD lftJfcO^^-fcffl^fcifcj^TSfco Bianchi^ 
> Curr. Genet 12: 185(1987 ) 0 ? 
*->><0;fc*&ji<Bfci&^|&iS*#*ft£3 ftfco Van den Berg, B 
i o/T echnology 8 : 1 3 5 (1 9 9 0 ), ^H^n7^ -b^JgO 

v;Wf-D \L-$iW<t ^-t|§^$tLTV^CF leer^, B i o/Te c h 
nology 9:968-975(1991 )) 0 

*3-KnDNAi:«ifl<)i:lgn 0 

^n-X^)7'ot-^-|(Changf>, Nature 275 : 615( 
1 9 7 8)^^0 0 6(1(1 6 l?), Nature 281 : 5 4 4 (1 9 7 9 

))> T)Vfi U**7 r h'jyf77> (t rp) 7*n*- ? -.^(G o 

edde 1 Nucleic Acids Res-, 8:4057(198 0 

), J: ^^fflt^i 3 6 , 7 7 6f)> fcJ:0\ tac^^4^M 

7'J?Ky0*-?- (deBoer^ Proc. Nat 1. Acad. Sc 
i.USA 80:21-25 (1 98 3)) tL4 0 L^L, 4B^i*Lfil 

«:tmi(S i eben I i s Cell 2 0 



(192) #f|2 001-523971 

: 2 6 9(1 9 8 0)), Jfc, ifiBlO^-Cteffl-f i^yD^^-li, 

. do ss?H^A/-ev>;2> 0 

-7u*-?~<DE.mits M®!ty)-?%\hiiX^Z>o *K69^-r<T<^K^^^ 

SHU* y A-r-;v^#i[i1-s^*(7)^^^;nb Lv>aataaaW*i»o £ 

nt'J^t-Wnt-^-CHi tzemanfe, J. Biol. C 
hem. 255:2073 Cl 980 )). 2£fi> x;7-€, ■feA'7A'7* 
K K- 3 - V >Sft Kny^-4f % ^*v^--tf, VfrVy&Tii fl'tf+S' 
5- -if, *j**7;v* h ^fl/a-*- 6 - U >$K 9-4?, 3 - 

^(7)7*n^-^- (H e s s J. Adv. Enzyme. Reg. 7:14 
9(l968);£J:U<\ Hoi land, Biochemistry 17:4 
900(1978 )) il&o 

*SCi8n4©KlLfc^^- tynt-^-(:o^tli, Hi t z em a n 
^ &ffi#M7 3, 6 5 7 £KM3tlT^& 0 ifc, g#*>xv^ 



(193) 



001-523971 



**'J#-V"}^ jv*, **(l 9 8 9#7 J! 5 HSHT^HW^f^, 

2 1 1, 5 0 4f), TT/ )lsZ(7Ty )VZ 2 ^vrfk'n-v 
"Jr-OP*, h y^Jfi'W Jl^ Mtfa^-Oi/*, h n^-f BMfF 
ife^-OV*, £J:0\ "bottjfi t<li'>57>^W^4 0 (SV40) & 

SV40 ^^*<9iifrt£J:0^£o:/n fs^o «t v> c: t n , s 

V4 0 ^-f *:**>ttRIM&jft fc£tr S V4 0WBI**7 9^^> ht LT#A>tl 
&o Fi ersf>, Nature 273: 1 1 3 (l 9 7 8);Mul I iga 
ntBerg, Science 209:1422-1427 (1980) ; P 
av 1 ak i Proc. Natl. Acad. Sci. USA 78:7 

398-7402(1981 )<> k h^-f h * ffvM frAjtSffl-fu*:-? -\t 
> ffi^J: < > H i n d I I I EftiJE&aNf 7 v ^ > h t LT$£>*1* 0 G r e 
e n a w a y ^ Gene 18 :355-360(l982 ) o V k' n - -7 
)VA*s<9 9-t LXm^tz, m%W}yt)<Vfe£<D$>-CDNA*%$lZit&tz 
*><0%WXWftft9S 4 , 4 1 9, 4 4 6#U|2*3*lTV>* 0 ^l^fU 
*B#W : *4, 6 0 1, 9 7 8#tffi*$tLTV»a 0 ttc, %L&4 >9 
-7in>§r3- K-f* c DNA^^;V«Bfl&-CO|ia(wOV>Tfi> G r a y ^ 
Nature 295:503-508(1982); **E^JU^X^>f fi* 
Of-^y^^f^-^^n-t-^-onafT-C^ k h/?--f ^-7in> c D 
NA^v^fflja&Kfctt&l&SKo^Tfi, Reyes Nature 29 
7 : 598-60l(l982);kW> ^-7*d^j31 iitte^ig^v 9 X 
mffi,tW¥Mmz&V2>%:m.KWX\tC anaanitBerg, Proc 
. Nat 1. Acad. Sci. USA 7 9 : 5 1 6 6 - 5 1 7 0d 9 8 2) 
^-J^^I^^^^LTR (£v»*SBRtIE?!l) 



(194) 

lOC A T@e?0<7)|&^^o^T{i G o 



4SH2 0 0 1 -52397 1 
3 T 3M%&K&\f&, ffl 



r ma n Proc. Nat 1. Acad. Sci. USA 79:6777 
- 6 7 8 1 ( 1 9 8 2) 

? * -o* cx >^ yy— mn *mx-t%> ^ t k. x o t xm-r & c t *««t < 

(Laimins?), Proc. Natl. Acad. Sci. USA 78: 
993(1981 )), 3' 1 (Luskyf), Mol. Cell. Bio. 3: 
1 1 0 8(1 9 8 3)) -f> hn v*>|*|gp(B aner j Cell 33: 

7 2 9 Cl 9 8 3 )), -f > ^EflRO (Osborne 

f>, Mo 1. Cel 1. Bio. 4:1293(1984 )) CtSo^oTV^ 

imZH&o Mb LT(±, SSI^m (100-270bp) fcifc* S 
V4 0x>A>t-, "9->f hp< 1Tv*j4 ;V7>^7'n^e-^-<7)x>'/N>'^- > 

^fco^Ttt (Yaniv?), Nature 297:17-18 (1982) 

5' fD^3' UV>$LW.\m\'tZ>Z.ttf*?%2>tiK *r^L<li, 7n*-*-o 
5' iJ<7)^H«1- &o 

ra> mm. mm, t k s^ii^^^M, 



(195) *|g|2 0 0 1 -52397 1 

, 7^y-^3>MS-fB^t^IlK12f*2 9 4 (ATCC 3 1, 

4 4 6) £SJf3£&LT, TVtfV'J >B1£4 fix b * 'J '/tttCJio 

5 KfcWRLT, WRl«»fbfcJ:oTfWfU £<fctf/$fcte> Messin 
g <b> N u c 1 e i c Acids Res-, 9:309 (1981) cOT^ffi 

t tz fiM axam^Methods in Enzymology 65: 
4 9 9 ( 1 9 8 0) VjjmKiivXWMVkfc*^**)* 

*l£o Sambrookfb, ±|E> pp. 16. 17-16. 2 2 0 it^^^m 
*~ill±illllll&*£tr-il«j|&«&fc ict, ^n-->^$*ifcDNAK 
lota- K?*iT^&#'J^7f- K£tt*iJfc»te<&fc<&£fflje-ri£ £ h Br 

JlLfc, &£V®±mmKv^Xli, Ge t h i ng 

£k Nature 2 9 3 : 6 2 0 - 6 2 5 d 9 8 l);Ma n t e i Na 



(196) 1tS2 00 1 -5 23 97 1 

ture 281:40-46(1979); BWH# ft* 1 1 7, 0 6 0 ^ ; *3 J: 
1 7,0 5 8-Jf-fcfE«3*lTv>* 0 W&I&tW^M^T n 
v;Uf-v-£$&m?*&<mi#K$5ro7 P 7;^ Kli, pRK5 (BWN#tf#3 
07, 247 ££(±pSV16B ( 1 9 9 1 # 6 £ 1 3 HISff P C T 

SUttfttftHftO 1 /0 8 2 9 It) 

"C^^o WitlX, T?J*J4 JVXE I A-fcJ:oTJ&RfS&3*lfc2 9 3 hJK 

5/^Atfe*HiEUfc*ttlcJ:oT, p RK 5 *|fe*fc1-4^^^— r-awn^ 
SlEtft1-*it*«T§* 0 CDM8*I$i:n^^^-*ffl^t, DEAE- 
7**^h9>tfetJ:o , rC0SIW&*»ftfiJft1-4ti* , -CS*CA ruff o 
<b> Cel l 6l:i303-1313(l990);&«l:O\ Zettmei 
ss DNA Cell B i o I . Cu S)9 : 3 4 7 - 3 5 3 Cl 9 9 0) 

)<> wi&k<r)9vK9iwmi*t>\*, m^nwk*&im^%%mkz*£tz 

? ? -£> y'tKnl®l//^^-t* (DHFR) * 3 - K1-^S0<??7 , 7X 5 K 
«0^ftTT% •^-f--X/^7 > ^M (CHO) tt^fftiALT, G4 
1 8 Ktt-fZ&m&Ztt^-fZ ZttftZZo G4 1 8i:fiJ£ttO?n->lt 

^-fiS^^Ht- hO**^?****^*!^ DHFR t^rn 
<S±IBIfet ioTil^^tiJ: (G a s c o i gne^ ±15 ; $$ J: t^M a r t 



(197) 0 0 1-52397 1 

i nh. J. Virol. 67:3561-3568(1993 »o 

<7) 1 W K £ L WM!k ® it , y y a &{£ i tz li ^ 9 A mtLfk® ft fc*<7>^iEa S 
•C> fl)x.tf, ffilxJ*, ^JiK (E. c o 1 i) 

^7l(Escher i ch i a), iVrn/t? ^-JRCe n t e robac t 
e r ), xji/-)^ -rlCErwi n i a), * V7*->79CK 1 e b s i e 1 1 a 

i m o n e 

11a typhimurium) & t'W * y$,(S a 1 mo n e 1 1 a) 
, (Serratia marcescans) £ f<D -fe 9 r -f 7JS(S e 
rratia), *3 J: Cs h i g e 1 la), fcfjO 5 ^ (B. 

subtil is) &£VB. l ) ^ -7 * )V 5, X (B . licheniform 
i s) Cfl)£tf, 1 9 8 9#4 J! 1 2 B^I^DD 2 6 6,7 1 0"e^^$tlT 
v>*B. *)4r~7*Jl'$A4 1 P)***)/*^?*!!* »1 (P. aerug 
i n o s a) i^ya- K-t^-^Jg, ^J:^ M/Zf^^-txI (S t r e 
Ptomyces) £^-C&& 0 «F4 L^*I)§f ? n-^;}qf ±<7>-ofi:*;fl§ 
12 9 4 (ATCC 3 1, 4 4 6) -e^flfc, *M$B> ^»§X 1 

776 (ATCC 31,537), £ J: WIW 3 1 1 0 (ATCC 2 7, 
3 2 5) &if<7)S$c4>®LTV^ 0 itlfc^fllfi, ^<7>£*!)<7)4><7)-e&^K ft) 
R«>fc*<3<i>OTNifcv\, S#W3 1 1 OtiU &Jfcx.DNAg4&«>|&BN>fci&*> 

<7>-C&tt*L»dfJ5: ^>^^o fflx-tf, W3 1 1 0tt*«Lt^>/^I^3- K1" 

*lfW3 110^2 7C7#4m4, 2 7 C 7 <7>££fr;tfc^M fi, to 
nAipt r3 phoAAEl 5 A (a r gF- 1 a c) 1 6 9 ompT 
AdegP41kan r ^S, 27C 7*SMi, 19 9 1^10^ 3 0 01:, A 
TCC#-t5 5, 2 4 4 tLT, 7^'J*>^^^;i/ft-3l/^VaV}:§ 



(198) ®m.2 0 0 1 -52397 1 

itSJlfco ttzit, 1 9 9 0^8^7B»*l#ff»4, 9 4 6, 7 8 3f 

4>-c§£ 0 Sfctt* fllx-tf, PCR, ifctt, * 5-* 

& 0 tyADv^fW • -feUTS/TxCs accharomyces cere 
visiae), T^£*«£M±«tW + 

(Schizosaccharomyces pombe) (BeachiNu 
r s e , Nature 290: 1 4 0 C 1 9 8 1 ) ; 1985^5^2 B3£fr <D 
Efc*H#if^l3 9, 3 8 3^); *fl/>f^nv>f **Jg<Gi|f± (#S#ft»4, 
9 4 3, 5 2 9f SFIeerf., ±|£) -C, K. 5^f^(K. I 

a c t i s ) CMW 98-8C, CBS683, CB S 4 5 7 4 ; L o u v e n 
court J . Bacterid', 7 3 7 (1 9 8 3 )), K. 
(K. fragi les) CATCC 12, 424 ), K. f)ViS^^7s (K. 
bulgaricus) CATCC 16, 045 ), K. 7 47-7^4" (K. w 
icherami i) CATCC 24, 178 ), K. 7^x4 W (K. wal 
t i i ) CATC C 5 6, 5 0 0 ), K. Kny 74 (K. drosop 

hi 1 arum) (ATCC 36, 9 0 6 ; Van den Berg?,, 1 
IS), K. M-7>^Ck. thermotolerans), ^i^'K. 

(K. marxianus) -Yn7-f rJg (y a r r o w i 

a ) (BWN#ft# 4 0 2, 2 2 6f);^r-/^hn (Pichia pa 
s t o r i s ) (RWHWfr* 183, 0 7 Of : S r e ek r i s hna6, J 
. Basic Microbiol. 28 : 265-278(1988 ));#> 
V9Wk ; \ 'J3fiW • l^x->7 (Trichoderma r e e s i a) ( 
RWH#§H&2 4 4, 2 3 4f) ; ia.-n.XJj*? ^77t (Ne u r o s p o 
ra crassa) (C a s e £>> Proc. Nat I. Acad. Sci. 



(199) #JI2 0 0 1 -52397 1 

USA 76 : 5 2 5 9-5 2 6 3(1 9 7 9));->a7-tW« 
i*y $ >; .x (Shwanniomyces occ idental i s) & t'<7> 
3/a7i*^ -fe^JiCl 9 9 0^10^31 BSSfrO 3 9 4,5 3 
8-f) ; fll&tir. -a-n^^S, ^- v'J 7 AJiCp e n i c i 1 1 

i urn), h'J^yvyAjg (To l y p o c l a d i urn) & t'<7>&#cf ( 1 
9 9 1^1^10 B^fT<7>lII^#^^^»9 l/0 0 3 5 7f), T 
7^;v**;P*Jg (Aspergi 1 lus) tfflx. 

ff, A. - K9 (A. n i d u 1 a n s ) Cb a 1 lancet B i o c 
hem. Biophys. Res. Commun. 112:284-289(1 
9 8 3);Ti lburn^ Gene 2 6 : 2 0 5 - 2 2 l(l 9 8 3);Y 
e 1 t o n Proc. Natl. Acad. Sci. USA 81:147 
0-1474 (1 984), SsXVA. -if- (A. n i g e r) (K e 1 1 y b 
Hynes, EMBO J. 4 : 4 7 5 - 4 7 9 (l 9 8 5 t\ Z.<D*$mL% 

• 7^^;i/^ (Spodoptera frugiperda) G§*\ 
f*7> • 7i^f (Aedes aegypti) %)> 7xf^ • 7;u^f^ 
^ (Aedes albopictus) Kn y 7 -f 9 • ^ 9 7 **7> ? 

- (Drosophi la melanogaster) (va»>->*3 ^/^.x). 
^itf^A tr^* • ^<J (Bombyx mo r i ) *iT*«StB$*lTV»ft 0 ffll 
x. tf > Luckowfj, B i o/Techno 1 ogy 6 : 4 7 - 5 5 (l 9 
8 8); S e t 1 owf,S, mm+xm (G enetic Enginerri 
ng) l8tJ:^ Miller^, pp. 277-279 (^1/tA^^'J 9 



COO) 4#»2 00 1 -52397 1 

v>^tt(P lenum Publishing), 1 9 8 6 #) ; is J: tf\ M a 
e&ah. Nature 315 : 5 9 2 - 5 9 4 (1985) £#ffi 0 Mx. tf 
, T-)F^777 • *'J7*^* (Autographa cal ifonic 
a) NPVOL-lSIft, ii^'fnNPV (Bombyx mori N 
PV) OBm-5»4ir, J&Sfc&fflOSS ^t'Sr^-f *>x*W-»K.mmWl& 

-f LT, 7,*° K7*f7 • 7;w^;i^ (Spodoptera f 
r u g i p e r d a) IMSfe»i:fflv^;H 5 t^, 

(Agrobac t er i um tumefaciens) 3i?)— 5e<£>If 

■7^f-7-DNA$-MtSo ?£>K, 7 Ay ^->>^--tf7 e n^-^~ % *5 J: 

EMZMM-i-ZZ ti'tli. Depickerfc, J. Mol. Appl. G 
en. 1 : 5 6 1 O 9 8 2 ) 0 T-DNA 7 8 Oitte? «±*^J*^e> 

itfis : ?-O<g¥U^^*^'ft**v»tt±#$*iit*<-c#* 0 1 9 8 9^6 
2 1 0HffO®:ffl#^^3 2 1. 1 9 6#o 

ttCA cademic Press), KrusetPat t ersonl, 
^(Tissue Culture) (1973 )) 0 #fflfrffi&ifctt©!&±ilffl • 
ja*0«|tt, S V4 OTSSfelftStlfc^^WKCV l^CCOS-7, AT 
CC CRL 1 6 5 1); K hEM3U«(2 9 3^ JRWJg^-CJgfll? 



(201) *ISI2 0 0 1 -5 2 3 9 7 1 

■&Z>tztbK*)-77u-->yZtltz 2 9 3*IHJI&, Graham^ J. Gen. 
Virol. 36:59 (1 97 7 )> ; fr" A* * - ^BM^B H K, ATCC. 

CCL 1 0) ; f-W--X/\A**-flJMffl|&/-DHFR (CHO^ U 
r 1 aubtChas i n, Proc. Natl. Acad. Sci. USA 
77:42160980)); v>*-fc;u h 0,*fflfl&(TlV^ Mather, B i 
o 1 . Repod. 23:243-251(1980 )); ^ /UWlKiHHJS&Cc V 1 
ATCC CCL 7 0);77'J*5 K9f JKOfIII&(VE R 0- 7 6 ^ A 
TCC CRL- 1 5 8 7 ); h^»#>*M&(HEL A, ATCC CC 
L 2)M^fItt(MDCK, ATC 

C CCL 3 4);A'7 7 7n-5 7 MFttCBRL 3 A, ATCC C 
RL 1 4 4 2 );thro«(W13 8, ATCC CCL 7 5); thlFl. 
ifflfl&CHep G2, HB 8 0 6 5 ) ; *JLJtr> (MMT 0 6 0 5 6 2, 
ATCC CCL 5l);TR I ffllfl&CMa therf>, Annals N. Y 
.Acad. Sci. 383:44-68(l982 ));MRC5 MB I F S 4 
M, ; fcjtffc h-v^ (H e p G2) t^i, 

3M5&*fr£"5 o Sambrookt), ±fB<7> 1 . 8 2 *&"Cg£l8 3 tiTv** J: 

->g >*ffl^*» Shaw?), Gene 23 : 3 1 5 (1 9 8 3 ), *3<tZ/ 1 9 
8 9^6^2 9 BftfrOgBflHff&HJItS 9 /0 5 8 5 9 #fcfe$3 *ITV>& J: 

MBHfe»t4Jt:*tfflv>* 0 i 9 9 1# i j? i o BWif^mm^n 

&|§£9 1 /0 0 3 5 8-tKfBjR3;ft.Ti/»4 J? KLX, MtfcfcJInT, tl^J 



(202) ^2 00 1 -5 23 97 1 

der Eb, Virology 5 2 : 4 5 6 - 4 5 7 (1 9 7 8) O'J^f 

9 8 3^8^16 UmT<D*m<®ft%4, 3 9 9, 2 1 6#Kj3^T, Axel 
#fei£LT^&o S^^Mfe&li, — SgetJt' fi. Van Solingen 
J. Bact. 130I 9 4 6 C1 9 7 7), fiiffHa iaot>, Proc 
. Nat 1. Acad. Sci. USA 76:3829 (1979) OTrffiK 

fc*«$i?i4UfK»)V»Tli, Keown6, Methods in En 
zymo 1 ogyO 9 8 9X Keown^ Me t hods in Enzy 
mology 185 : 5 2 7 - 5 3 7 (l 9 9 0 ), ^iWansour^ 
Nature 336:348-352 (1988) «r#JS 0 

Sambrook?), ±f£i::£i/>"C> — JRWfcg£W ? *iTv>& i ££K L£ 

?'IWT*Jgtt2>iH s T|^ 0 titt^ttSCIi, Ham' s F 
1 0(v^vft(S i gma))> C(M EM), ->^*±\ RPMI- 

1 6 4 0 (V^Ttt), fciCWV^y ao^jE-Y-^HgifcCCDMEM), ^ 
vtt)!5:^rpjE^ij!iA«igat?*4o 3 ^ft £^P^I*j##-r^T, # 
HRLT£iKjfi*&**l*, HamiWal lace, Meth. Enz. 58 

14 4(1 9 7 9), BarnesiSato, Anal. Biochem. 10 

2 : 2 5 5 Cl 9 8 0), *S#ft*4, 7 6 7, 7 0 4f;i4, 6 5 7, 8 6 
6-f-;SM, 9 2 7, 7 6 2-t ; ifctt, »4, 5 6 0, 6 5 5 ; 

l»9 0/0 3 4 3 0f ; Sl£#ft£il& 8 7/0 0 1 9 5f ; fcBftfrfc 4 , 



C03) 001-523971 

7 9 1, 1 9 ; £ XV*m&ft (U. S. Patent Re-) $30, 
9 8 5^;2£Ji, *il#W»5, 1 2 2, 4 6 9 •S-fcfE** *lTV»*J&ii©V» 

A, &XV*)>Wi\ ®M(H E P E S & K(7 

5* v>f * Ji/^>*ftT#«E1-a*MflMk'&* t til X J: 

^, *J:0**IRott#»cov>-Ctt, IRLy^lKlRL Press), 19 
9 1^ M. But lerl, ttAftttiMllfea'^ ir^Dy-; £B5*W;£i£ 
(Mammalian Cell Biotechnologyla Prac 
tical Approach) K^fr%iX^2> 0 

ffiW (« : T r i t o n-X 10 0) fcJfl^TR^fcflMT*-* 4 0 



(204) 2001-523971 

7<i -tfftt Lv>J&«#«r-?**o ^rnv;u^v-^C« 3 t £12 

* 5«S*"*-*-#> H ABX (Bakerbond ABX)«(J. 
T. Baker, ia—7t-y-ffl7^ 'J y^^-^Cp h i 1 1 i p s b 
u r g)) ^ i(|gtsfctoi:tffl-eiSc ^c7)#t*. ^fiv^*?At:J:4 

'Jvt7rn-xi:U^n7h^77'f-, Bfc^* > t tz\m^ * >SaW»ffi 



5"^, SDS-PAGE, fcJ:ffllc!tl^-or//^IMIi 01121" 
&3K';^7*f- KHJ:oT{2^lJfflBr^-e^>&o Sjftll&V ar* KtLt^nH > 
AWjg[#14»±. ^ ^ 7 tl/;M^ D 7* 'J > F c Y*4V<oW&&*VT 

4^)Hli:SoVT, ft&#*H**i»§H-*C:i:ri*-e&*CL i ndmark 
J . I mm unol.Meth. 62: 1-13(198 3 )) 0 v^^<7>T 
jVt-i-fO-r^Xk*. hy 3(Gu s s EMBO J. 5:1 5 6 7 -1 
5 7 5C1 9 8 6))Kfi, 7nN VGj&^^StLTV^o |&ft]'&U2f> KjWB 

t H»S*lfc£?L14#9*tf-X (control ledpore 

glass) ifcJiJKU (7s*vyy\£-fr) ^>Hf><aJ: ? &««fi9fcgiSL 

T-C^^o 7'ar^^Ai/;l±G77^f ^-*5AC^tIf^$ 
Fc K>-f ><^>#am: of ^iiBfl9fc*5E 5H*o *<Z> 
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ittpH (3. O^-etl&J:) TN ffij^fc** hntfy 

^nvh^57^Ig(:J:oT, >9 5 %#M$£^t- n v-Mfe&fftK 

nitric 

sohLx, fa&mimitaM*'citom-rit:*>K, m#>$>&. mm) 

tn:H ! t^:(BurrowB, F. J. tThorpe, P. E. (19 
93)Proc. Nat 1. Acad. Sc i. USA 90 : 8 9 9 6 - 9 0 

^tllH^iittio'C, IIi:a^» ! IWfc(B u r r ows, 
F. J. tThorpe, P. E. ( 1 9 9 3 ) ±|fi) 0 . 

»«l**4C*Jil»fW4JlilttJE*9l*teiL<:CHu a ng, Xf>, (199 7 
) Science 275 1547-550 ).??>lc, -M^MtevTtf-rV 

>^llj»lflfe*«:$*4ii^lft!&Lfc (Zh u, Z. ( 1 9 9 6) Bio/" 
Technology 14: 1 9 2 - 1 9 6 ; JJitfH o I 1 iger, P. 
(1996) Protein. Engin. 9:299-305 ) e 
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mm. ttz\mm\ (wn><OWf(Remi n g t o n' s P 
harmaceutical Science X Hi 6lS, Osol, A. UK 
1 9 8 0)) fcfi^LT, *«K«kLfc@^*fcli7fC*»0^«T»«#1-4fei& 

k, ovji/f-v-o^siEffl«!!*jw«-n»i-4o w^ztizmfc, warn, t 

fls«;ttfl^« (ttiogt&ftff) *»;^^K ; jfiLflrr^^? 
t/wJi^^n^u vt£ic<o9 y ; jK'J bT-jt/t? n »; K'/4if«)ftjctt# 
'J^-i^'JW, ^;i/^5>, r^/f7f>, SfctiU 
(075yf ; #«gs ; =:*«; fcitf, ^r?-*, -v^y-x, ifcttT*** 
h y v 4 ¥<r>mM\M ; E D T A & MtoM ; v > - h - )K t tz it v 

tf/ttzlt, M->(Tween), :/;i/D;=.?.x (Pluronics) J 

/cli'f'Jxfi/V^-jn-^ (PEG) bWRmSteMiG Zo 

|(Remington' s Pharmaceutical Science) 
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TV»43£f *#tr 0 i?$'&SS?)W±> Langerf., J. Biomed. M 
ater. Res. 1 5 : 1 6 7 - 2 7 7 d 9 8 l), ^J:^"L a n g e r, C 
hem. Tech. 12:98-105 (1982) fcKJRStlTV* #'J 

fcfi#V Of-;P7;U3-/l'), #U K(*B#tt»3 . 7 7 3, 9 1 9f 

^ffl#M5 8, 4 8 1f), L-^/U* 5 Vft^/vxfji.-L-^ 

JP* 5 >*(^>3 jJ«U (Sidmanf), Biopolymers 22:5 
47-556 Ci 98 3)X #«xf V > - If-JUMi <L anger^ ± 
IE), fiI|JV^n>f*'7 ML u p r o n Depot) OJ: 9 
©J L»- ^ V =r - 3 # y v - (?L® - 7 y 3 - a *° 'J v - t n W 7° 
ay Fri^&S&ltffl^ * n*7-f 7), -D- (-) -3-KKn 

**snm mmmm 133, 9 8 8t) ^^*& 0 

floras - s*££n2iifc-c*4£ ta^^ti-cmur, Kyimafetii 



(208) ^2 001-523971 

: »B#U : $& 3, 218, 121t;Epstein^ Proc. N 
at 1. Acad. Sci.USA 82:3688-3692(l985);H 
wang^s Proc. Nat 1. Acad. Sci. USA7 7 : 4 0 3 0 - 
4 0 3 4 (1 9 8 0); Ummm 5 2, 3 2 2 -t ; frMftftft 3 6, 6 7 6t; 

kwh^si 8 8, 0 4 6 -t ; mmnm 143, 9 4 9 -t ; ^-h#^» 142, 

6 4 H*B#tfffiM*8 3 - 1 1 8 0 0 8* :*B#tt*4, 4 8 5, 0 

4 5*£J:t>lil4, 5 4 4 , 5 4 5 * ; * £ CffcRWHtftf* 1 0 2 , 3 2 4^1: 
JoTpfiStl&o U#V-Att, /h£& (2 0 0 - 8 0 0 * bo 

-A) Kfilife^3 Omo 1 . %3V7.xn-jpj: 19 < 

afi9fc£B?>S!5-i:fi, ±?EOS*KJ:oT, & 1 ^ g/k g^?> 1 Omg/k 
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n^;i/f-v-o«fc LTIi, IgG, iJjtf?* 9 ?■ '✓fc#-r*#14£#ofc^ 

O 

f± )W7i <J > 4roS3bfk#H» 4 tt-fls^**^* : 4 li , 7 * * 'J * 
--if (HRP) 

&^XWL%}<Dlo8iZm^2>Z.bWe%Z>f)K ZVtittlomKtt, Hunter 
Nature 144 : 9 4 5 d 9 6 2) ; D a v i d f>, Biochem 
istry 13:i014(l 9 7 4);Pain^ J. Immunol. M 
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eth. 40:219 Cl 9 8 OjiitC, Nygen, J. Histoche 
m. and Cytochem. 30:407 (198 2) fcfBfcStlTWS^ 

& 0 Z o 1 a, if n-^/l/Jfrft : S|7ia7^(Mo n o c 1 o n a 1 A 
ntibodies:A Manual of Techniques), pp 
. 1 4 7 - 1 5 8 (CRC^V^t (CRC Press, I n c 1987 

) 

f?-oo-^7-Ai:i(5^Lt^T, ^•rnvU'f-v-cDfc i-1j<7) 

T - A 5Wff#Hb£'J» {-la-o - 3 OOgj$#J&v £, £ £ ^'l*fe<7)«?-£H££ MtJ 

o ffllx-tf, #S#IHM, 3 7 6, 1 1 0^-Sr#SRo Afn-?;Vf v-g#*)i 
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M H1- & t <£> -e f± * ^ 0 

<D i> TIB?) <7) 1-^T^#hs Ltii 4 *t& o 
Fc-^lBsAb (m lc >ZW:i&+Z>l5&Z&&-f&o £<Oft® KJ3V>T, & 

H3SrRthLfc 0 -*Ui, f&gfttgitCRidgwayt,, ±fgC1996))^of- * t ^a« L 
fcil 19 <9 7 7 ^ *JT << * ~f Is- X o T# h Htz i: L T 
C«3 K*>f V + fcfflSHty**^ Kte^&Ktf&itfc J: oTj&fi 

)o raC««*j*ofcSLfl:tt, fcfc r s c F v y -f 'J - 

& £ t KX o TS^ K&m 3 ft*: CVaughan,T.3 . , (1996)_h§E) 0 

^tfcffl 1 : ^p^<^®:^(protuberance-into^avity)/\^n^';vf-v-^^#^ 

Chamowt, , J . Irmri no"l . 15 3 : 4268 (1994) \z X D$fcfcK«3*lfcfc h»CD 3/ 
CD4-I g G^r^ 9 m<7)C„ 3#Mli, ilK-elfcAfnvJl/f^-^-^^ 

h fHKft-feggttiF 9 (Ab/Ia)^;-CD3/CD4-IgG^^^^^ < -eoffi* £ 

f-* 'J rf jt ? K£fflv>fc1M h-fl^MUCKunkelt, .Methods Enzymol 

.154:367(1987) £ P. Carter, in Mutagenesi s : a Practical Approach, M.D .McPhers 
on,Ed.,IRL Press, Oxford, UK, pp. 1-25(1991))^ ioTCD 4~I gCt-eflHBS 
ti> R'Di? 7***^2. if V*f~ KEyjK T^tiELfc (Sangerf,, Proc.Natl. 
Acad Sci.USA 74: 5463(1977) ) 0 .&0^3£#J& 
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£ 3 



:2 00 1 -52397 1 



$ft-CD3©C»3. I CD4-] 



T366Y 


Y407T 


T366W 


Y407A 


F405A 


T394W 


Y407T 


T366Y 


T36€Y:F405A 


T394W:Y407T 


T366W:F405W 


T394S:Y407A 


F405W:Y407A 


T366W:T394S 



F405W 



IT394S 



*£ST 3 6 6 li> h+-C* 3 h*^>f'/±OSSY 4 0 7<7)*t^^MPi 
l*H'&£o *^f^ 3 6 6^±5ft^FM«j»li % MY 4 0 7 H«"J" 

K>>f >4>OT 3 6 6 Yi:W- K>-f > + *>Y4 0 7 TOfflSOSSft 

3 *i* 0 gUtt, Kabat^^.^^7-A(Kabat^ t (1991)_hf £ )£ 

fc-cD3mm(L)bmmQommfc(^atyt>, i. exp. Med 175:217(1992) 

^Rodrigest,, Int. J .Cancer(_tf£)7:45(1992))£ 3 - K LTv>i 7 r - v 5 K 
11, MUfE^StL^aijCChainowf,, J.Iirniunol. 153: 4268 (1394) ), 7 7 ~->* 
5 K*a- K LTV* CD 4-1 g GSgft^CBymfe, Nature 344667(1990)) 
fc, HMBOT*fflfl&, 2 9 3 S^^*^A v Cco-transfected)tfco ftXZtltz 
KDNA«M(iISL^:-^ SfcfcDNAOJt^ttA b/ I a* 

* 5«ti*iMni9 K^ttzo i a -.mm: mm^ y-f? i- d n a (is 
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A 3 







tfc-CD 3(OC 




CD4-I gGCDC B 3 1 


T366Y 


Y407T 


T366W 


Y407A 


F405A 


T394W 


Y407T 


T366Y 


T36€Y:F405A 


T394W:Y407T 


T36€W:F405W 


T394S:Y407A 


F405W:Y407A 


T366W:T394S 





| F405W 


T394S 



£tgT 3 6 6»i, h^-C H 3 K>>f >±05$£Y4 0 7 
rtK*4. m&T 3 6 6^0±545^f M«)Jj|li % 4 0 7 KM* 

K>W >4"OT 3 6 6 Yi-fO/t- h K*>f >4"OY 4 0 7 T^SOtS 

«<*>£*ri<*§#3*ia 0 SEUtt, Kabat^ft^^T.-fACKabatt,, (1991)±i2)£ 

JK-CD3ft«0-)fcS«lOO*||#(Shalaby^, 3, Exp. Med 175:217(1992) 
tRodrigest,, Int.] .&ncer(_tfe)7:45(1992))£ 3 - f? L"C</>& 7 7 - y'5 K 
tt , tt& K. IS® $ *Lfc M *) (Oiamcwp, , 3 . Immunol . 153 : 4268(1994) ), y 7 - 
^ Kfca- KLTV^CD4-I g G^m^CByn^ .Nature 344667(1990)) £ -$f 
C> JftjetttiFflUfe, 2 9 3 S+C ?m A (co-transfected) u e 
7 KDNA£>£»l±@5eL;t-7j, &«:4DNA«>Jt$titA b/I a* 

^ ^MSrftT^ft-rs i ? KS£x.jk 0 la g«>f 1- D N A (15 
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ft g h-**)«>ii<£(gST){i&TaiI») : 8:1:3 ; 7:1:3 ; 6:1:3 ; 5:1:3; 4:1 
:3 ; 3:1:3 ; 1:0:0; 0:l:3 o 

%<0&.Mm\t, S D S-P AGE^U-^f-f >V b 'J-**^~>^ 
K«J:&##re>li&K*? una? #*§£g(ProSep A.BioProcessing Ltd, UK) £ 

^T77^f-f-88Lfc. s«DNASrfix.*ia«!is«i*, mmmm.it 

Sii4v»J:^K:fflv>fc 0 ££&<7)|g£ti\ p VDFKCMatsudaira, 3. Biol. Ch 
em. 262:10035(1987))-ccT)m^7 , nyr'f > 3 </ *«E?!l&5efc «t o T 

80^77-^5 K£»£SCh 3 *&*&A,-et>i I a*i^ii?)77- 
S>3 KtO*f>A (3h5^7i?->3^) IdU ^SSLfcii*), Ab/I a* 
I gGt I a ^^-4M<7>iM£-t/££D& (Chamowt,, J. Inrnun 
ol. 1534268(1994)) 0 ftftf ft 7* 5 * ®&. Z fz it I a £ 3 - K LT ^SjgAD N 

^#<4So I a : H : L<7>6 : 1 : 3©iSADNAJfCtt, I a*tN7- 
(22.5%)^ I g GC23.0%)<7)^77^v 3 >t*tc54.5%coA b/I a^r^9 

a*p<7> 25% i a^^^v-S^ I g G t J: <-Hc1-^o 
IMfeflC«3*#*LTV>4«lC#LT, Ab/I a*^7li, Sl-CD3M« 

tCD4-IgG Ia* s , <£tL-?*iY 4 0 7T£pi:T3 6 6 Y|J2|S*M 

V>* 3 *lfc 0 </ i -fa^lo<7)3Sf^^$iJ|Il-ri,ii:^LH, T 3 6 6 Y 
ftjfe*«Y 4 0 7 T^iJ: «9 fc**^ LTJ *} fl-ftWC** fcflHi 

1"&o Ab/I a'W 7*V -y ^77^^ a >J±> Mt^SHCA b T 3 6 6W 
. Ia Y 4 0 7 A)oW^O-9->fX*J|jn-J-itfcK:J:oT^r*tcM$*L*i 
tit^o %2<7)&&b&m'<7(.A b F4 0 5A, IaT39 4W)», 
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*W v-fc-J-* I a T 3 9 4Wftfe£8#0**8Lfcv»«fa**l$fcfcO«^ 
DNA©/h3v»75^->3'/*fflv>TAb/I a ^71% i Ztz 0 2oc7)#J 

Lfc^^ftj6SEH#^T CAb T366Y ; F405A, la T394W : Y407D«>j|EL<fr*|2 

, A b T 3 6 6 Y, la Y407 T^TMt: fiA b / I a'W y 

T 3 6 6 YiY4 0 7 Tg£H#^7 tJ: *) # h tl£. A b / I a^7©7^ 
3/a>tt, KKLfc«HC*>fc*>, !StXDNAa©ibK*Sf»K*flfejR"C*o^ 
o 3 &fcf5jfcLTV4ttli, ""Q" 0 s HR 5/5*9A(^nnac1a I Piscataway,IO)jt 
■T>f *>S!*^ nv h^57^ -GQiMh PH8 .04i0-30arM NaC 1 ) 

(UoTAb/I a^p<7/5^Mtc|t*?ti7to Abtl a«W 

$J 1 o ^ig&fitCSuresh^, Methods Enzymol .121:210(1990))^^ 4 Xfi-?- 
^TfcS-Tfci:* t ifc F s A b £>f£#(l?J&j8ffl £if M"t" 

* t ttf^MZ tl& (HlAr-lB) e T 3 6 6 tY4 0 7 3& S ^£K^#3 *lJ.o I g 
Gi^C«3 K^^^#®T^O^MJiPtC^$tL* < ri:^ , (5 > T3 6 6Yt 
Y 4 0 7 T^fMTli, M g G7^ V *W T'CIgGj, IgC, x it <D 

A. C« 3£&ffl-v*;W7>f mit(om 

7^ K^+tc^m$^^^tl(cMtTi/^C5.0^^6.8A)(Srinivasan t N. 
Int. J. Peptides Protein Res. 36:147-155(1990)) o 7.6A f-COMfi, ± 

t£lrL ^CDeisenfofer, Biochemistry 20:2361-2370(1981) ) Q ii) q 4 
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Sit *7 * Kifr&fc-S-x.* <fc ? Kftfitttf *L4 (Srinivasan.N. p, , _t|g) 0 

B. VKfr-J* Kft^^tfMt, -7^;U7>f Kft-frli, Insightll releas 
e 95 . 0(Bi osym/MSI) £ ffl v > T hur*b4D5-Fvfc ov>TK^£*l£ill9 (Rodngues t 
Cancer Res. 55: 63-70(1995;) \ t hi gGiFc (Deisenhofer.^fe)^^^^^ 

> ^SEgUffiW^JR^ftllH&CKunkelt, .Methods Enzymol .154. 367-382 (1987))n J; 

ott MbLfcifc-CD3fittXliCD4-I gG^C«3 K^^f >^i:#ALfc 

Y349C.3' CTCITCCCGAGATCGGGGCAGGGTGCACACCTCTGG 3' (SEQ. ID NO: 1) 

S354C, 5 ' CTCTTCCOGACATGGGGGCAG 3 ' (SEQ. ID NO: 2) 

E356C, 5' GGTCATCTCACACCGGGATGG 3' (SEQ. ID NO: 3) 

E357C, 5' CTTGGTCATACATTCAOGGGATGG 3 ' (SEQ. ID NO: 4) 

L35IC, 5' CTCTTCCCGAGATGOGGOACAGGTGTACAC 3'(SEQ. IDNO:5) 

D399C, S' GCCGrCGGAACACAOCACOGO 3* (SEQ. ID NO: 6) 

K392C, 5' CTGGGAGTCTAGAACGGGAGOCGTGGTACAGTAGTTGTT 3' (SEQ. ID NO: 7) 
T394C, 5' GTCGGAGTCTAGAACGGGAGGACAGGTCTTGTA 3* (SEQ. ID NO: 5) 
V397C. 5' QTCGGAGTCTAGACAGGGAGG 3' (SEQ. ID NO: 9) 
D399S. J* GCCGTCGGAGCTCAGCACGGG 3' (SEQ. ID NO: 10) 
K392S, 5' GGGAGGCGTGGTGCTGrAGTTGTT3' (SEQ. ID NO: 1 1) 

C231S:C234S 5 'GTTCAGGTGCTIX3aGCTGGGTGGGCTTGTGTOAGTTTTG 3* (SEQ. ID NO: 12) 

mmt, T5y»»a6fc#^<Kabatf, f ±|E(1991)<7)Eu#^#^^^-A) 

K <£ oT^£tl& 0 v-^-^version2.0(United States Biochem 

icals.Cleveland.OH)^^^^^^^^^ Kffi^J&jgCSangerfc , _hfB( 

D. ®MvX)V7-f Kli^fDN v-BJ££Jf*-T£o Ch3 K>^> + 

# ; vl " v 6 $.4 )fi, Ab/IaW7'Jy K, ijt-CD3/CD4-IgG(Chamow^ t _h 
ECl994))^j6gS:*<^o^^^^T^^i:Jti(Kt^o CD 4-1 gGl 
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LX^Z>m\<7>7y*$ Vt-ffiK, 2 9 3 S«WC*fAL/; 0 ^fD^ 
v-OJfcili, ab&fSH^I a : Htt : L«DNAJfc-C»AT& i t KX 
itLtzo Ab/I a^rn^v-, I gGXVI a **^-f v-£gfcti, f 
Kf^l^nff >A77<f-f^ — ill, SDS-PAGEtl/-f-f> 
^^MJ-**^-:^ (Ridgway , ifg (1996)) k J: otfei Ltz a 

-£ft-?*i<7>v.x;V7-f K-Ch 3 ^T»i, mvfr^KMUltz, 3o©±I)i:| 
?-4Uo L^Lfc**^ *J*Ar7 4 K-CH3t»f)^)Ab/Ia^fn/ 
'fv-fi, C«3 Ky^>«fO*Wy^A'7'f K©»BfeK:-SfcLT, Sfciic»<*> 

-7*;t>7^ KfcJ:oT*tt**tfco *t^U;Ab/I aM7*'h Ktt, S 
DS-PAGEt X •? y^JV7^ KCh 3 ^M#* S IS^$ *tfc*«, ^v'^f^ 
> ^-fe 'J > IC 1 C h 3 K * 4 y *W o ft* it S D S -P A G E K «t. 
oTHiBIStt&^ofco y'7^7^ KCh 3 U Y349C/S354'C,Y349 

C/E356'C,Y349C/E35T , C,L351C/E354'C,T394C/E397'C,^t/D399CA392C^ t 
fc. ffi-(?)^#CD399CA392'C){j, S D S -P A G E frtifK X 

5et LT^£i9£M;l&Ab/I aM^'J y KOJK*££ftKiUJtiPLfc<* 
ttW7 6%2t5 2%) 0 g?JII±, 75 y®a^t#^(Kabat^,_h|a(1991) <? 5E 

u#^tt-5-x*-A) % **i»c*cil*7 3 ;Ki:J:oT|Lfco Ch3<t>^i& 
0 f »2O3fcr-+OS£ftldU **L-e*i|tf«»w^9y->ASr#r 0 Ch3^)^ 

^#K3925/D399'S*«jj^S fc £K t,T«£ Lfc A b / I a tt* £ A b / I a m 
^Wt!;t4<7)M^*^-x.^i td>e> % H^K 3 9 2 t D 3 9 9<*>g&fcv>7 J: 

Fc >*&oii<Dbmmz.®W}L, dtUi^ro^ v-?>Ch 3 >f 

<T>V7,)\>~7 4 KCh 3^H#li, 2 9 3 SHBfl&i+'H*3^TlS^t {JOT Dl/^ . 
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A--tr>x-v^lfiDL7t(^4 ; Ri<^yfc.(1996)J:fE&#Jja) 0 £*i<b2o<7) 

<G#£*»*'£ifcHtfco L 3 5 1 CXfiT 3 9 4 C£^i>> 2o(5*f MtLfc' 
v^^7-f KMt, y'X^7-f K^S^r D ^-f (L351C/S354' ^13940^397' 

9-v 1 6)+fcE1tU ^fnNv-(0l|Z$^|fU(|4), ^rnN-? 
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»7'J=»FA W'JZyhB £DlR^(%) 









51 *:! 


vl 


Y349C 


S354C 


J** ^ *T 


v2 


Y349C 


E356C 


± a 


v3 


Y349C 


E357C 


57 =fc 4 


v4 


L351C 




56=* 3 


VJ 


T394CT 


E397C 


57 ±2 


v6 


D399C 


K392C 


73*3 


v7 


D399S 


L392S 


55± 1 


v8 


T366W 


T366S:L368A:Y407V 


86.7 ± 23 


v9 


T366W:D399C 


T366S:L368A:K392C:Y407V 


86.5 ±0.5 


vll 


S3S4QT366W 


Y349C:T366S:L368A:Y407V 


9S=fc2 


v!2 


E35CC:T366W 


Y349C:T366S:L368A;Y4Q7V 


94±2 


vl3 


E357CT366W 


Y349C:T366S:L368A:Y407V 


93=fc2 


vl4 


T366W:K39ZC 


T366S:D399C:L36 8 A: Y407 V 


92±l 


vl5 


Y349CT366W 


S354CT366S:L368A:Y407V 


90±I 


vI6 


Y349C:T366W 


E356C:T366S:L368A:Y407V 


95.5 ±0.5 


v!7 


Y3490T366W 


E357C:T366S:L368A:Y407V 


91.0 ± 1.0 



A. 7 7-yfuy^I^ 0 7r-/fU7'wm &5e£Ch 
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^f-K7 7?/i:i^UCgD^yfK7 5i'^ flflxjfLasky, L.A.fcDcwben 
ko, D3.(1984)DNA 323-29 ; &o?Bennan P.Vt.t>, (1985) Science 227:1490- 
1492)ftjggE^# % TSeaifCRidgway^.iisClSge^^ffiv^o 7" 
*1^)Ch3 K^-f >±<0|jgf:f iifiv^^i^fti: <fc oTGh 

Ch 377->'fo7l/-7^77 l J-^l-lx lO 5 ^*^ n->fi, PC 
R77^ > h tJ:*i^Cn 3itft^-fe^ 7 h<7>n&K£iXm%Ltz* 

2^5 57>K©jS);<oa, ^I^n-^77^->3 714, — *«DN 
AW7**D-7>y;H^ii:J:*^ fW9 0%, 60%, 50%S^1 

/U-IMttLfco -f^flftftft^X L I -B L U E T "Mfe(Stratagene)£|f^ 

o 

o K*tt«itO«:«>©av>«5l5tt»i, A«J 7fc7?-7j&«flHfc*£«>*SI£368 
^4O7-ct§I0?tL/c o 6?)#l&&7^ yWl<7>m*&*Ht\±, 1 lJt@C$tl7fc, 
=*3£^#, T366S:L368A:Y407V££tN /J,>fr < & 2 ft@JK3 *lfc 0 £*l<b<7> 
7 7— ✓a*?»JiV»-f*L<>, 5feC^i?lL/;Afn^^7-, T36&W/Y407'A<;Rid 
9*ay, 3.B.B.£ >> C1996) ? jtffi) pg-oEai £;£ L&v^o ^7r-7iR* 



G20) ft$k2 001-523971 

3151 7* 7 7. 5KpAK19 (Carters , 1992) _t - Kg frlfc Ch 3 

, *M3 3B 6#te*AL, f&ms*, ^IMt^ia^MJgKtgJfiLfc 

*»S5&*S>$M&3-£fco DEAE-fe77n-7FF, AB xS. ^Resource 
D7h^57^ -H«toTi|fSIL7tT366S:L368A:Y407V^#(i, SD S~PAG 

Lfco ^»«m^^^^-fl:Wft^J:oT?IiJSt^B i ^aCH3^ T366S:L 
368A : Y407V, T36G% ^407^^^^®* ^ L £il «J o 0 • 

14* , i?T ~V yi&m «o T*§37£ 7 7-/ *SS5e1-4 itlcio TfclBfc 
ML, ^"C«L, »*ilS^>f Ayy^> htts6^CELISA)(cJ:oT»* 
atD^v-^I L£ 0 Ch 3-7 r-S>fc J:*^7-S>Vtt*5WS7y -feW 

7 7-^ii, 7 <7*>y FvmvKoikvmMtrv-yfrhmuL, $tz, 

n-;w<?*-, p R A l*&"blfiLfco tt«&«JKtt, XLI-BLUE r "+c07r- 
v'5 K£ % lOfpfu/ml l^3K07^#^ 4.^50^ g/ml^ - ^ .j > ^ 10^ g/mlf- ^ 

>Lfc 0 ^^SBiartJfi^ttCeOOOg, 30fr, 4 t))H J: o T^U • 
* MtLfc 0 7r->li, 5m 1 <7>20%(w/v)p eg, 2.5M Na C 1 K«fcoT$t 
JtLJt'L^C12000g^ 10^^ 4'C)wmn±it^t>liJE?*l, lmlOPBSt 
HM«S*fc 0 PB ^ 7 -v'yjtg® 180^1^20^ \ 7 7->l» 

/K7>7'J a- K20^1)»J, *t?+fift*3RLfc 0 CH3^fn^7-^ft 
fi, 5B h*fflv>XtfJtftfc LTo-7i-W>->'75 y$rffl^/c 

-7 5/a^JU**5/^— IftS-frLfcift-M 1 3 XV ? U~i~)UA b 
oT7 7- v£*fcaJ7£E L I S AmroTiMSSLfco *<*>R(& 

{±, 2.5M H , S O^O^Io^niiiof^UtL^ 492nm^lR3fcJt*ffl!lfeL7to <£ 
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oKaleidagraph3.0.5(Synergy Soflware)^^v^c#»ft^^fe^ i oTE3 
*<>«j||HliHE$*Lfc^r n^>f v-, T366W/T366'S : L368'A:Y407'V{± % ^ 
liRL^AfD^ v-li, RtfLfc^rn^ T366WA407'Aj: 19 fc^f; 

$*lfc<175ng/ml % U >K««Ht£«A£*CPBS) P t0 0 ngi-OflWl*, Ch3^ 
J: >b t>-f 3}>K:fiv>fi|«Fl»Mt*UfcT3eeS: L368A; Y407V^^(7)^-c^ 

T 3 6 6 Wftfe, : L368A : Y407V£Mf|#o 1 : 1 69. 

j&fc T 3 6 6W||*t^ v-li, T366WA366'S : L368'A 

: Y407'v^^(7)^/s^n^w^( ATn = _ 15.013) J: U fc£5£t£K#& 0 

**l £ #?>i:<7>T366S : L368A ; Y407V£pg£j|ft{^ j; 0 

StfLfc^Igifl:, Y 4 0 7 Afi\ T36 6WftfeKHftO^TXtPflf$ 
T-C^tl-f i tl58.8«c^rj*-65.4<c-c«1-2>o £*Ui, -9-^^.-7 h3c&i:T3 6 
6W(AT-=11.0C)XHY4 o 7 a (A T» =6.6^)**^ v - Ji^g&g 
je'& Sr^r 1-^,T366WA407' A* * y 4 v - £ o 7r- y*M L ^ 

rn^v^ T366W/T366'S : L368'A : Y407'V( ± , £tf L/c^f a ^ v- , T3 
6WA407'A,(AT- = 4 0t;)J:>J'b-Jigg-C***^ L*U &£SCh3* 

C . •< > if sJfTW 7 7 - y-MR LfcffifltfMSttJllH* (Ab/I a ) v 
b/IaM7'j7K> K-<DVCD4-IgG<7)^^^<^ ( 7)^^ it ^ t ^CChafno 



C222) ^2 0 0 1 -5 2 3 97 1 

wt,, 0-994), ± f E<) ~fut s CD 4-1 gG t-mzt MtLtz&L-CD3mm(L- 

Md&ay,t; > ,a996),±1l')KXvXftm\,t:o Ab/I a^W/'J y KOJktt"C 
Su-CD 3*«*«RtttfcftjB**#T3 6 6Wm, I art*7 
7-^-3I^L^^M#> T366S; L368A;Y407V, XttttttLfc^i!***, Y4 

7r-^«H, a£ftSti£CH 3^H#(;)U ^K*^-f v-*^ 
Jfc**«|t(lfci3V>TfHliLfc© Rt££Att, T 3 6 6WI±, ffi^l-fcSittMi: 

e HL*yv-cii^ i g G#, intsc 3 k*>t >*^tfi^cta:# 

IC**3*lfc. £fl£H#, T366S : L368A : Y407V(i, flSt477-^5 

ie?*X*«»o*flD I at^-J If o1g'|4& I a^-fv-<7)2l-£-^£3l< i 
r-->'5 KO#A«C I a^^-Hifcn I a ^ ^-(DftfeK J: &fij$r t t 

^ufoa^*^Ki-& 0 **^>fv-n^-r**'f ^^-a«?»4s "mm" 

»C7?7^fllC« 3 y yflfr ? i H^tCJo jISICh 3 

XLl-Blue^J: 9#7>^-}W|g±fc£v>T, C « 3 itf^in©^ ? > 



(223) 001-523971 
Biol. 239:68-78(1994) ) 0 < LT, ^7- v > f^Jltt^o^S ^iDl- 
£<^fB*itift£7 7'n-^-c&& 0 Ch3 Kp< >f VO^-* Kj3V>T % igftL/c^ 

* 1 #® * if * r Mkt & fc * <t) * <7)^-ffl * ^tiE-r i o 

A. HC«««r*#-*-*«;#«>Hs&: l i«)«i;iSi:^U4Cfcaft5>f t* 

*£v>fc h-*®F vCscFV)^9^y 9 i; -CVaughant, (1996)^12)$. % A 
x lCkhHr^-fnv^^t-HECD), GC S F~R MHiStan^ 
-JMilfcB^Hr^-ECD), IgE^XUgE), IgE-RCfcMgE 
Hr^- MP L Cfc h hnvWxf'/ H:^-fD*/>*t- 

-b'ECD), MusK(t M^lfiHr/^fD^^^t-^ECD), N 
p oRCt h^-Jl/77 >Hr^^-Np o R ECDX R s e(t M/-b7"^-f 
n~/>*^--fc\ Rse, ECDX HER 3 (k f Hr7"^-f 0i/> + t->t' 
HER3/c-erbB3 ECD), Ob"R(fc M^f- ^ Hr7"^ - E C D X RtfV 
EGFCfc MfWMgaf), [ECDttlWftfl>K*>f **tr 1 
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- -b > r - v £ th J¥ 1" & tz ft Feng 2; Dool i ttl e (1985 , 1987 , 1990) <?> 7 JU ^ U X 
A^^1-S7 p D^9A"T7W>"^ffl^Tit^L^:CFeng f D.F. £ Doolittle, R. 
F(1985)3 .MoT . Evol . 21:112-123 ; Feng.D. F£ Doolittle, R. F. (1987)3 .MoT . Evol .2 
5 : 351-360:& xf Feng ,D. F£ Dool ittle, R. F. (1990)Method Enzymol . 183 : 375-387) 

5(i, 117VtT5 /Sffi^7 7-f > ht-ioT«fe5ELfcl^DS0**^1- 
^(100%[i|-t4)s c F v<B«J£*^LTV»*VL«OJttt-e** 0 «x.tf, 
xyh'J-4/9(HER3xOb-R, JRv»#* ^^^1^)11, H E R 3 £ 
4 ^<D?v-ytflXttZfi&±<Dtji-0 b-R * n- > £ VlS2?iJ£* 

;r$-&£ t^Efflsti*^ 0b-R*jB^i-*9o^o-vj4, ixtt**ui 

±^>Sl-HER 3 ^o-> t VtE9!ISr**1-4tfc*S-J-. «-A*Lfc«!>Jt> h U 

D-^o^^^i-,, flJxjf, MP L?n~><op^fi, iXtit**UU:<3<l& 
?)MPL^n->tVtge5!IS:*tLfc5o<5^D->^y4;Uo CIgE x 
Axl)Xli(NpoR x IgE-R)^j:^(i, *iioe0*««^S*i*v^-^H*v>T, 

o 

%T?*ofcH^ T $ Stm&&&V>GLW.K.WXm'<biMzo 04 l±, Ax 1 
(^ D->Axl.78) > R s e (^ D>- >Rse.23,Rse.04,Rse.20,^yfRse.l5), j g 
E R (* n - > IgER. MAT^aCLl), 0 b -R a - > obr.4) % ^VEGF^n 

->vegf.5)^||^*^o 8ooft*4tlL#OVtE3njwJk«"r** 0 EE) OSS 
^(Kabat G. A. t, (1991) ±fE)Xlifl| itc7)^^(Chothiat Lesk, (1987)3. MoT .Bio 
1. 196901-917)n^^^^ CDR ^ ( ^^ fltf±> ^ti^tLT*t#KJ:o 
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mmv, 6o^-T*4. Rse.04tobr.4^g«C««99%Eyijffi|?H4)|± % ft 
^IS-^C D R s ©^flfl) 1 Rse.20(7)g®C(itj98%gB5!II^-tt) 

%k. M , £ fl& MKft-Dtz s cFv (fll If Axl. 78)og« £ 98-99% @B^fj |p) 

o 

«>fttt : Sl-0 b -R / jft-H E R 3 o 
H M^7 p f-^U'-fe-/^-C0b-R)X{iHER3/c-erbB3^^4it^CHER 3> 

- v* 9 7 7 'J - v> SJglJ (75 3 o<7) 9 ■> > K «£ o T# <b tl£ (Vaughan£> (1 
996), _h!fi) 0 i,^f>Hry? — I gGiHER3-I g G Oral P B S + 9 
)£> 4tJT-l!Jft, 5Ht>f ^yf-o.-"/CNunc;Maxisorp)^si-i>^«e>^^ t 
fco mmt 7r-/«|tlt JslT<*>fcjE£#v^ Vaugham(1996), ±f£fcj;i9fE 
&3 ftfc «t fc^fr Lfco Mfc Lfctfrft, huMAb4D5-8(Carter,P. t, (1992)PNAS 

USA 89 : 4285-4289)x lit hftLfcR-I gE (Presta , L . £ (1993) 3 . Imnunol . 151 
: 262 3-2632)£^ lug/Wo F clS^77 - v^llftl'TS £#><7>#jIE!lI 

H+fcfrfcfc. JD^T, ^»felt*SS!l(Hawkins,R.E.^(1992)).Mol.Biol.22 
6:889-896)^ s c F vj g^ ^-/^ j, ^ y ^ _ fc^jg-*-* fcfcfcfljffl Lfco * 
<DV7<f-y U-kzf?~-%, Ift U7*nf7-K, v x * ^ - -If (Carter P. £ 

(1989) Protei ns : Stmcture , Function and Ceneti cs 6: 240-248) J: & uyf - y 

V*-??— I g GO»ffi^fl9fie^»iJj:tr^o»o^nT>f >A-fe7ra 
U mi, #2, K^jlSUfflfclOOnM, 25n 



(226) *Jg|2 001-523971 

7 fcT - X (Dynabeads, Dynal ,Os1o,NorNvay)£ ffl v> T*tft L £ o 

hn-A/Wftffif^JiH^XIilftflJSrfflv^ 7 7-^X0*8 cFv ELI SAC 
ioU^ 'J-> Lfc 0 iftJiC-filtt^n-^O^flMtt, 7*7>f^-, fdtetseq. 
^«ta f PUC«;/N^7.CVaughamf ) (1996) f ±fB)£fflv>* s c F vJf A&W P C R- 

#~7*'; y h^fcf? 1 frh 5<7>? u->SrP C RM'J fcnyc seq lOy-^ ^ 
- CVaugham£ (1996)_hfe)£ ffl v> T v 7** * ^« * - 5 * - * - (Applied Bi 
osystems)£J8^T^ ^ ;W@2?!j$:5eL£o ^>7;Wi, Applied Biosystems Au 
tomated DNA Sequencer^ffl^T^LJ-oEyilSrSeqEd^ffl^T^ Lfc Q ^7 

ffl-C*4ifc»cb&I$4t4CF1g1n1, 0-994), _tf^ f©^#,li;J: 

F> >f > L fc««oE?!l * ft £1" & tz #><Dmm&ffi C J: ij E?iJ&5e L £ C 
I5) 0 **>E?!Mi, -E#*1Hfi:#frfll*1"*fc«)K«fflL^:«;-0b-R^D- 
->26fcffi-HER 3*n~> l 8^V H S0 f *iS©V t S9!|-ci4Qfe|e^jja) o ^ 
<7)^g fi (Kabat , E. A. ^ (1991)±f £) £ ft S *i* 0 SS^J CKabat , E 

•A.^a991)±|B)Xttfl|jfiOS6i|CChoth1atLesk,C1987)J. Mol. Biol. C1987)l 
96901-917) (c^o fciaiRiKr^C D RM<7>&Sl±> f*lf*lT«f: ±«t <fc o T 

««©Eyrjli, £fiEt-0 b-R^o-y(;^t^#lI-HER3^n-^i: 

**UU±<&fn;-0 b-R ls*7?-?v-> kmzVL*%%1-2> £ i: #fiil$ ftfc 
o 1 8 (DtfC-O b -R * n - 9 9 o^fct-H E R 3 ?u-y<7)- 
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<*>#L#g&#<3 8 % S D S "P A G E r JHi> m&M ^fnNv-iolJ ^230<t) 
-cO{5t3r200c7)^^t±<7)MW^ hSr^Lfco ^CT)MW->7 h 14* 

0 b-R^'H E R 3 <^M^*£^##lttt;)\ WT<^^co 
<£ 9 ^H^EL I S Afti:J:o-C^?tLI, 0 0 b"R^{4> 0 b"R"I git 
^>/^fft LtWl.Ob-RiaoTE L I S AT ^b-f "e*fiE3 *l& 

0 ^0 b-R-I gll'&^A^gli, 9 6-7^;K??§ ?4 ?-fc<Wx.)l> 

-to-^WdU O b-R-l g^«>##JlttiB^£JR»)|fc< fc*fc»[Ht5fe#Sii 
& 0 Z.V>Tv*l4 Ki3\1&m2<D&frLLX, tf*f--MfcH E R 3"I gH^ 
*vA*£5&«jjn*.f>iU LT fcf #f-~;WfcH E R 3 - I giik^* f K*£ 

d and Perry Laboratories, Gaithersburg,W))(7)^jii^^tt&iF-fec7)^'(k<7)^SK 

iifcffiSLfcfcttT. Ob-R-I gi: HER 3 - I g<7)M^O-g#Mtt 
8M*<G*g£-M\ Ob-R-I g/rm#^'tttn:#:/HER3-I gtf*f> 

*-?*;v<7?g®_hK®£lkL£^ffi«&rat LtIIJ$til)„ 0 b-R-I 

gtig^i-^^ her 3-1 g k\m&L%^fm&, ±ie^#^B^r 

, ^fifJ^to TOK, HER 3-1 gt^tSi) 5 , Ob-R-I gt\t 

%&i%^tjLmt, ±tm&fc*fc&*t\ m±<D&%*yjk-to ob-R- 

1 gt HER 3-1 g^M^^^^I-^^i^^^tL^-S^te^fi, fC 



(229) *5f^2 001-523971 

Sl-C0 b-R/HER3)-*#^ttSufrO|&ai:#l«ti, KlTO«»J*ff L 
fco t 9 3 Sfflfefrs Ztl-VfimiLKft-O b-REfiL Jfc-H E R 

3fi«l> Xtt±i£Lfca***i**L©|fc#fc*»V*ojfc* n-> 2 6Xf* 1 8 
H©i«t3-KLTV>4 3o©^5^5 KDNA£fflV>T&A (h7>X7 
^->a>) Lfco **l*^tl<3f*A«>jfc*fcx l«a-MbDNAi:iift4gi 
K-ffcD NA WJt^Ji, e«5&«gi-0 b-R/ft-H E R 3 -S#M14Si:#^3fi 
ft*IWIBL*v> J: ? C 1 : 3 J: Lfc 0 W:fr?>S$&£> £v»fc#LT 1 : l^JfC 
fAUo ^ FDNA^ ^c^T'J >88#;w->7 Aft 

te£ J: o T293S$ejj£,4i ^^fc^x( c< >- transfected ) Lfc (Corman.C. ,DM Cloning.V 
o"I.II,D.M.G"lover,ed,IRL Press, Oxford, p. 143(1985)) 0 ZvMffi.*, PBSt 

^^A^Rli, @ jg-fk L 7° n r>f > A (ProSep A, BioProcessing Ltd.,lK)£# 

<7)ii"9^f L7t 0 rJfr»M2 9 3 S«S\ 3^^?^ 5 KDNA*Jflv» 
th5V77x^i/g>U 0 #7*9*3 K lifii-C D 3 £«U St"C D 3 I g 
GiM*, XfiJfi-C D 4 I g GifciSHfM^fcaiufcfca- K1"* 0 
<7>^A<7>*:#^ MkDNA»c«-1-4S«3- KftD NA«>JM£tt, 6 

H*m-CD3 I gGO>aii*WISL4v^ Jr^tc, 3 : 1 t Lfco iJDx.T, & 

#IBfWi «9lSlft3*L4v^*n, *3S#*H^3- Mb 7*9 * 3 K*)Jfc* 

i«:gi77-y'5 KCML, 3:l:3^f,8:l:3ra<7)$gHa: Ufc. h-^jp-clO 
^ g07?7^ KD N A (i> tAt^PB St«iWL, U >S*^-)A 
fcft (Gorman C (1985), ±|e)^ J: *j 293Sjjffl||a+(w^#A Lfc 0 Fc-^l? >/t 
* gli, Bje-ffc Lfc7"nN >A(ProSep A, BioProcessing Ltd. ,UK)^^v> T ffl 
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oRad)HioTX^^>L, ZLX9 V/<*g»&|&*Molecular Analysty 7 

^v-B)££$*1-&£#K£;:K^?*lTV>& 0 -ftOtfU^T*^ h\ K392 
/D399'C|i, ^y-vyj v-M£if*U 7 6%^f«AfnN7-^ 
LfcC^4, '^M#v 6)„ 3*>K, IMvX^7^ K^W^l^lfe 

ftvll, v 1 2, 16), ^< LT> rEftJ^tftOfc 1 b%Z<D# 

•7 ^f- v - X fi * * v ji/^ v - vyftfo ZM'Mk-? & o 

HM<ort~ h A B + fcffitt t fct^PV^ER3rM#j|1£#L#«)$gjg 
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7?V-«>Jt**), ±SU Srfflv^ $l-HER3 s c F v O V« t Vl 7 5 7 B 
mUZ, thhD>Wif>Hr^-, c-Mp li:^t?>2 3 scF 
vfcJfc*Lfco 1 l<75Si-HER 3^n->(7)5ofi N 1 Xfi^tlW±OM p 1 - 
ig^^n->i:^-(7)VLT5ym@e?!)^^1-^o 2 3<7>in;-Mp l s 

±I5> 6#*#JH). V« 7 5 ^ SgLWi, ifi-Mp l tfii;-HER3^ 

^■<7)trL-M pi scFv, 12B5 (Genbank accession nurber AC048775 ; gjj 
yfl## : 2 7)£#tHER 3 s c Fv^a-^H6 (Genbank accession numbe 
r AG048774 ; @H?!J#^ : 2 8)|J, Vi.EaiXO'SMlttfcl*** Vh@B?)J£ 

iB-fr^tt ffl <fc *J ^ ti^fn^ v--fk^-C§Sfet-Mp l/in;-HER3Zl 

3^*^TV>4 2o^)Hfc*»XU, I g G4|ftli, :/ 
^SDS-PAGEiaoTMLfco 

gGtmCB s i g G)»ii, m±mc*3 vmyt&n-r 

MpUHER3 E C D^S<0Ht Cfi^t Lfc^ p 
R3B s I g GfcvffcOl^^ WTOii^EL I S A Srfflv>T»tl Lfco £T£> 
I£"CPB Sttflfiftfcffl^ 9 6-7x;^(Maxisorp,Nunc)<7)^^(7)7 X ;m > 
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5^g/m1(7)HER 3-1 gGXtfMp 1 "I g GT-ljfetSL, Ufcv>-C0.5% 

(w/v) B s a-c i mm ?u y tikltzo zvmwmmt, ^M Y349C : 73665 : L 

368A : Y407V/T366'W ; S354'C£^tfiii:-M p 1 x ft-H ER3 B s I g G £ <fc 
^fttfcF dH*SrJ*o*HSi-*aolfi:-Mp lXim-HER3 IgGiLfc 
o «^^J5L#Cl^g/mL)ji, ^f-MtHER3-I g GXtf* h W h7 try 
^-t-^^f-f -7 v- jL^;W^-^f v-^-^^#(Boehn"nger Mannheim)cr> 1:500 

flg^g^OCirkegaard and Perry Laboratories, Inc. ,Gaithersburg t M))(ij: 0 f 

f$j*3*lfc«») KTMB«*K ioTlfctHLfco 
¥&Lfc>i»K iiL-Mp 1 /^-HER3 B s I gQ,\±, flSUKMp 1 tHE 

&Ltzo ZtiKftLX, 1 ti«fit-HER3 I gG»i* ttl&-t& 

D. I#LfcFcS«*^'4lfi;fl:|±, #»*#t#^#fflll&^lEi|IIIII& 

© * w t t tz -n.mmmm<D 4 & k & v » r « v >tz r # l * f c c c 

-?-OCh 3 ^M(±s Lewis, CD. £> (Lewis, CD, (1993)Cancer Ininunol . Immiai 
other. 37255-263, * a> X *) ®& t fl & )<7)^ £ ffl </> L fcA *) 
, ^^^^-»«-^«#t4(ADCO?r^* 0 - h **t*r*-4« 
ftfcWfcfi, »Jj&«tt7yb^iJ, 5l C r-«L7tS K-B R-3S^'H 

B L " 1 0 0 m toMlfatZ }t^*iATCC£g£#-S§-HrB-30£ 45509)$. # x 7 * * * - ffl 
fl&t LTfc h5MBJfc«U >^*i*fflV>T*ff L/co L*L4*«&, Lewis^tM 
4D, %<dv y^mt I L -2 -ei&ttftsii* frotzo 

C h 3 ^#S354:T36Q%o:-Y349C : T366S : L368A : Y407V{;Jt > Carter^, (Carter 
,P. (1992)PNAS USA 89: 4285-4289) K iDft||iJifcU ftjfi-H E R 2 
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Mm&. h e r 2 -mm^%mm^7hs sk-br-3^ x n a d c c 4>-e»ji^^ 
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mm 

( 1 ) -**«« : 

(i) HiKIA : ->*x*>7^?, -f yrJ-tfU-r-y F 

: 2 8 

(iv) <m 

(A) ftflr : *>* ^ * >^ <y 4\ 'fva-*l/-77l ; 

(B) ^h'J — F:l ^-f — • ■ ^i-f 

(C) rfr : 77>i/^J 

(D) *H : *'J y*fr-7 

(E) a : 7* 'J*^*H 

(F) : 9 4 0 8 0 

(v) 3>ea-*-iMrertB&a : 

(A) K(^£:3. 5-f>*\ 1. 44Mb7D.yt-r^^ 

(B) nyta-?-: IBM PC ^-^P 

(C) y-f >?*sZtI* : PC-DOS/MS-DOS 

(D) V7h^i7:WinPat in(^i4>r'yi') 

(vi) SI£IP.:r-* : 

(A) ttJH#§ : PCT/US 9 8/0 8 7 6 2 

(B) thmB : 1 9 9 8^41300 

(C) #m : 

(vii) m&ttimr-tr : 

(A) fflHM : 0 8/8 5 0 0 8 5 

(B) ffiJS8B : 1 9 9 7^2fl5B 

(viii) ftSAM^ : 

(A) : 3 > U — , f-f ?h''J- ji;U 

(B) 13 6, 4 8 7 
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(C) : P 1 0 9 9 R 2 P C T 

(ix) 7= UO a 3 >ti€ : 

(A) miS : 6 5 0/2 2 5- 2 0 6 6 

(B) 7 1/77^^: 650/952-9881 

( 2 ) I23Wf : 1 ©fit® : 
(i) i69J0&& : 

(A) BSHJ©S? : 3 6IM 

(B) SE5!I©S 

(c) mom. : -*m 

(d) h^p^*- : mm®. 
U) mmomm mm^ i 

CTCTTCCCGA GATGGGQGCA GGGTGCACAC CTGTGG 36 

( 2 ) : 2 <Dtif $8 : 

(i) £9J<DttflR : 

(A) Hi!*JCDJ*£ : 2 1JM£*I 

(B) §m<Dm : ttft 

(o mom : 

(D) hsKny— : oKtBH* 
(») £9J<D|$HI : BaJtJS^ : 2 : 

CTCTTCCCGA CATGGGGQCA G 21 

( 2 ) gB5»J#^ : 3 V>mm : 

(i) mm®®®.: 

(A) KJMOfiiSr : 2 li&mpl 

(B) :«» 

(c) mom : -*m 

(D) h^Pi?-:|fi^ 



C236) 

(») mi<Dtm : g8^J#^ : 3 : 

GGTCATCTCA CACC6GGATG G 21 

(2) g^J#*f: 4 0t«ffi: 
(i) S590#«: 

(A) B#J05$ : 2 4&&Pt 

(B) E5»J©^ : «tt 

(o mom : -*ts 
(d) h#o5>- : mm 

(xi) E?'J©P8B : : 4 : 

CTTGGTCATA CATTCACGGG ATGG 24 

(2) ia5U«: 5 0f»ffi: 

(i) tmonm: 

(A) |B5U©fi$ : 3 Om&M 

(b) ib^ij©^ : mm 

(C) giiOlfc : -» 

(D) hsKny- : ftM* 
(xi) g2#|0M : gajnj#-^ : 5 ; 

CTCTTCCCGA GATGGGGGAC AGGTGTACAC 30 

( 2 ) @3^J#-^ : 6 OflHR : 
(i) E»0R« : 

(A) iB?>J©^£ : 2 lflUB? 

(B) S^'JCDM : feg£ 

(o m<nm. : -*«| 

(D) h MM* 
(xi) igaiCDftffl : K*l« : 6 : 

GCCGTCGGAA CACAGCACGG G 21 
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(2) mm% : 7©i«: 
<i) Sa?iJCD#^ : 

(A) §&m<D&£ : 3 9i£S*t 

(b> mmvm mm 

(C) : 

(D) htfPi;-: itiiltt 
(») IBJiJCD&Jiffl : SE5»J#^ : 7 : 

CTGGGAGTCT AGAACGGGAG QCGTGGTACA GTAGTTQTT 39 

( 2 ) MVm^ : 8 ©<f $g : 
(i) %m<DftM: 

(A) IE?iJ©g£ : 3 3iS&tt 

(b) esi©a» : mm 

(C) : 

(D) h*D$J-:ig»i* 
{») SftlOftiM : : 8 : 

GTCGGAGTCT AGAACGGGAG GACAGGTCTT GTA 33 

( 2 ) isimm-n : 9 <?>m® 
(i) wmoDim. : 

(A) Bftaftd : 2 lffig** 

(B) :«tt 

(C) «<Z)ft : -*« 

(D) h#Pj;-: KMiK 
(xi) K5>JCD^«B : ffi?iJ#^ : 9 : 

QTCGGAQTCT AOACAGGGAG G 21 

( 2 ) : 1 0 <Dti«S : 

(0 ®31V>®WL: 
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(A) : 2 l££*t 

(O mvm : -*m. 

(D) htfDS;- : iifitf* 
(xi) : EfiJ#^ : 1 0 : 

GCCGTCGGAG CTCAGCACGS G 21 

( 2 ) : 1 1 ©tit $B : 

(i) H3?!]©®8(: 

(A) BB^JtDS^ : 2 4igg*f 

(b) mmom-.mm 

(c) : -*m 

(D) K^"D^-:igta« 
(xi) BB9iJ©i¥^8 : m^m^ : 1 I : 

GGGAGGCGTG GTGCTGTAGT TGTT 24 

(2) : 1 2<Z>tf?g: 

(a) ®m<d&h 3 8mmPi 

(b) mmm -.mm 
(o : -*m 

(D) htfo};- : 
<xi) ga^JCD^ : @B?IJ« : 1 2 : 

GTTCAGGTGC TGGGCTCGGT GGGCTTGTGT GAGTTTTG 38 

( 2 ) m?m^ : i 3 a>m& 

(i) KW©««: 

(A) mn<D&z : 8 2 lM*f 
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(b) m&iom :t&m 
(o mom. : -*« 

(D) htfn y- : jt^itt 
(») BH^JCDPIBl : 1 3 : 

AACGCGTACG CTCrGAAAAT GGCGGACCCG AACCGTTTTC GTGGT AAAG A 50 
TCTGGCTGCA CACTACGGCC AGCCGCGGGA ACCTCAGGTG TATACCCTGC 100 
CACCGTCTCQ AGAAGAAATG ACTAAAAACC AQQTCT CTCT GTGGTGCCTG 150 
GTCAAAGGTT TCTATCCGAG CGATATCGCC GTGGAATGGG AAAGCAACGG 2O0 
TCAACCGGAA AACAACTACA AAACCACTCC ACCGGTGCTG GATTCTGATG 250 
GCTCCTTCTT TCTGTAXTCG AAGCTGACCG TTGACAAAAG CCGTTGGCAG 300 
CAAGGCAACG TTTTCAGCTG TTCTGTTATG CACGAGGCCT TGCACAACCA 350 
CTACACCCAG AAAAGCCTGT CCCTGTCTCC CGGGAAATAA GCTGAGGCTC 4 00 
CTCTAGAGGT TGAGGTGATT TTATGAAAAA GAATATCGCA TTTCTTCTTG 450 
CATCTATGTT CGTTTTTTCT ATTGCTACAA ACGCGTACGC TGGGCAGCCC 500 
CGAGAACCAC AGGTGTACAC CCTGCCCCCA TCCCGGOAAG AGATGACCAA 5 SO . 
GAACCAGGTA AGCTTGTACT GCCTGGTCAA AGGCTTCTAT CCCAGCGACA 60O 
TCGCCGTGGA GTGGGAGAGC AATGGGCAGC CGGAGAACAA CTACAAGACC 650 
ACGCCTCCCG TGCTGGACTC CGACGGCTCC TTCTTCCTCT ACAGCTTTCT 700 
CACCGTCGAC AAGAGCAGGT GGCAGCAGGG GAACGTCTTC TCATGCTCCG 7 SO 
TCATGCATGA GGCTCTGCAC AACCACTACA CGCAGAAGAG CCTCTCCCTG BOO 
TCTCCGGGTA AATAGGGGCC C 821 

(2) iBflJOT: 1 4(Dmn: 
(i) RM0«p«: 

(A) mi<DMt$ : 5 

(b) mnom :r<;m 

(D) h#ns*-: ftlNtt 
(xi) mivum : i2^J#^ : 1 4 : 



(240) 
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Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Aen Thr Ala Sar Leu 
15 10 15 

Thr lie Ser Gly Leu Qln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

(2) ga5*J« : 1 5<Dtnm : 

(i) ew<d«f»: 

(A) BHajCDgS : 5 07Ui 

(B) K^IOS* :T* ;m 
(D) h#DS?- :it«tt 

(xO mmomm : m&m^ : i 5 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
3S 40 4S 

Lys Leu Thr val Leu 

50 

( 2 ) sni** : 1 6 omm : 

(i) KaiOtt* : 

(A) :507^i 

(b) sj*y«>gs : rum 

(D) h*ny-:iltt 
(») mm<Dmm : KMM : l 6 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
1 5 10 15 

Trir lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 
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Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
SO 



(2 ) mnm% : 1 70iH : 

(i) mmamm 

(A) : 507^;i 

(b) mwvm 

(D) hJPD5?-:ifi«tt 

(xi) mmamm mm^ : i 7 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
1 S 10 is 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 

2Q as * 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 - ^ 

Lya Leu Thr Val Leu 
SO 

( 2 ) m&m^ : i 8 <omm •. 

(A) Sa#10S£ : 5 

(b) m.9wm :75.;m 

(d) htfait- immft 
(») : &*>J« : 18: 

Ser Asn Arg Phe Ser Gly Ser Lya Ser Gly Asn Thr Ala Ser Leu 
1 5 io 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Qlu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 
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( 2 ) siai« : 1 9 (omn : 

(i) E5U©1*« : 

(A) K*y©ft* : 5 or ^ ;m 

(B) : 7*$ 
(D) hJKD2;-:S*tt 

(xi) @a?iJ©I*£B : : 1 9 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Ser Thr Ala Ser Leu 
1 S 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) mnm^ = 2 0 own : 

(i) ffiJ*l<Z>«F» : 

(A) iE?!|cDM$ : 5 07Ui 

(B) : TS. JWi 
(D) h4?Di;-:lft«tt 

(xi) GPjOttfH : SifllM : 2 0 : 

Sex Asn Arg Pha Ser Gly Ser Lys Xaa Gly Asn Thr Ala Ser Leu 
X 5 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) m&m^ : 2 1 ots« : 

(i) B2*J©«»: 

(a) lawog* : 5 07^;i 
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(B) WHOM :T$;® 
(D) ^Dy-:litt 

(») mivmm ms&^ : 2 1 : 

Ser Asa Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser lieu 
15 10 IS 

Thr lie Ser Gly lieu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 23 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 



(2) m&m^ : 2 2<D\nWi : 

(i) mmn&WL : 

(A) BB^iCD^^ : 5 07^i 

(B) ga*]J©§{ :7$;IS 

(d) htfni;-: mmyt 
(xi) mwvmm : : 2 2 



Ser Asn Arg Phe Ser Gly Ser Lye Ser Gly Asn Thr Ala Ser Leu 
1 5 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 

20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
SO 



C 2 ) M$m*5 : 2 3 (Dim : 

(i) mmcDftm : 

(A) mm<D&£ : 6 27 I Si 

(b) rnwrn : tkjwl 

(D) hXvV-:mmVi 

(xi) mwmm = mmm^ : 2 3 
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Ala Asp Ser Val Lys Oly Arg Phe Thr lie Ser Arg Asp Ran Ser 
1 5 10 L5 

Lys Asn Thr Leu Tyr Leu Gin Met Aen Arg Leu Arg Ala Glu Asp 
20 25 30 

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Asn Oly Trp Glu Leu Thr 
35 40 45 

Asp Trp Tyr Phe Asp Leu Trp Qly Arg Gly Thr Met Val Thr Val 
50 55 60 

ser ser 
62 



(2) mvm^: 2 4<Dm&: 

(i) E#J<Z>49» : 

(A) Efl|«DS£ : 6 27^i 

(d) htfns;- : mmvt - 

(xi) Sa^J^l^a : SWIM : 2 4 : 

Asn Pro Ser Leu Lye Ser Arg Val Thr tie Ser Val Asp Thr Ser 
1 5 10 is 

Lys Asn Gin Phe Ser Leu Lya Leu Ser Ser Val Thr Ala Ala Asp 
20 2S 30 

Thr Ala Val Tyr Tyr Cys Ala Arg Val Asp Leu Glu Asp Tyr Gly 
*5 40 45 

Ser Gly Ala Ser Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 
50 55 60 

Ser Ser 
62 



(2) B3|« : 2 5 4)flH8 : 
(i) EWDft«: 

(a) mn<D&$ ; 1077^1 

(b) w&wrn :7^;m 
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(d) vxa i;- : mm®. 
(xi) mmv&m : mm*5 : 2 5 : 



Asp He Gin Met Thr Gin Ser Pro Ser Thr Leu ser Al* ser He 
IS 10 15 

01 y Asp Arg Val Thr He Thr Cys Arg Ala Ser Glu Gly He Tyr 
20 25 30 

His Trp Lou Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Leu Leu He Tyr Lys Ala Ser Ser Leu Ala Ser Gly Ala Pro Ser 
50 55 60 

Arg" Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu. Thr tie 
6 5 70 75 

Ser Ser Leu Gin Pro Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 
80 65 90 

Tyr Ser Asn Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu 
95 100 105 

He Lys 
107 

( 2 ) m&m^ : 2 6 ©tH*K : 

(i) mwttm: 

(A) i3?*J©g2 : 2 6 17* ;M 

(b) mmom : rzsm 

(d) htfay- : jfi»bt 

(xi) mscomm : m&m^ : 2 6 = 

Asn Ala Tyr Ala Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly 
1 5 10 ~ 15 

Lys Asp Leu Ala Ala His Tyr Gly Gin Pro Arg Glu Pro Gin Val 
2 0 25 30 

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gin Val 
35 40 45 

Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala 
50 55 60 

Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr 
65 70 75 
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Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 

80 85 90 

Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe 

95 100 105 

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin 

110 115 120 

Lys Ser Leu Ser Leu Ser Pro Gly Lys Xaa Met Lys Lys Asa lie 

125 130 135 

Ala Pha Leu Leu Ala Ser Met Phe VaL Phe Ser lie Ala Thr Aon 

140 145 150 

Ala Tyr Ala Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro 

155 160 165 

Pro Ser Arg Glu Glu Met Thr Lys Asa Gin Val Ser Leu Tyr Cys 

170 175 180 

Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala Val Glu Trp Glu 

135 190 195 

Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 

200 205 210 

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Phe Leu Thr Val 

215 220 225 

Asp Lys Ser Arg Trp Gin Gin Gly Aon Val Phe Ser Cys Ser Val 

230 235 240 

Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser 

245 250 255 

Leu Ser Pro Gly Lys Xaa 
260 261 



( 2 ) gJ0J#*f : 2 7 <Dtt* : 
(i) KMgd*&« : 

(A) BWKDMZ : 7 1 7igg*f 

(b) mm<Dm : &m 
(O mom : 

(D) K #D $/— : KIRK 
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<») Um<DUm : B£Wf : 2 7: 

♦ 

CAGGTGCAGC TGGTGCAGTC TGGGGGAGGC TTGCTtCGGC CCGGGGGGTC 5 0 
CCTGAGTCTC TCCTGTGCAG TCTCTGQAAT CACCCTCAGG ACCTACGGCA 10O 
TGCACTGGGT CCGCCAGGCT CCAGGCAAGG GGCTGGAGTG GGTGGCAGGT 150 
ATATCCTTTG ACGGAAGAAG TGAATACTAT GCAGACTCCG TGCAGGGCCG 2 00 
ATTCACCATC TCCAGAGAGA GTTCCAAGAA CACCCTGTAT CTGCAAATGA 250 
ACASCCTGAG AGCCGAGGAC ACGGCTGTGT ATTACTGTGC GAGAGGAGCA 3 00 
CATTATGGTT TCGATATCTG GGGCCAAGGG ACAATGGTCA CCGTCTCGAG 3 50 
TGGTGGAGGC GGTACAGGCG GAGGTGGCAG CGGCGGTGGC GGATCGGACA 4 00 
TCCAJGATGAC CCAGTCTCCT TCCACCCTGT CTGCATCTAT TGGAGACAGA 4 50 
GTCACCATCA CCTGOCGGGC C AGCG AGGG T ATTTATCACT GGTTGGCCTG 5 00 
GTATCAGCAG AAGCCAGGGA AAGCCCCTAA ACTCCTGATC TATAAGGCCT 550 
CTAGTTTAGC CAGTGGGGCC CCATCAAGGT TCAGCGGCAG TGGATCTGGG 6 00 
ACAGATTTCA CTCTCACCAT CAGCAGCCTG CAGCCTGATG ATTTTGCAAC 6 50 
TTATTACTGC CAACAATATA GTAATTATCC GCTCACTTTC GGCGGAGGGA 70 0 
CCAAGCTGGA GATCAAA 717 

( 2 ) mnU^ : 2 8 aymn : 

(A) : 7 3 2m&tt 

(b) mpwM -.mm 
(o ma>m. : -*« 

(D) h#D3?-:i«Mft 

(xi) mmvum : earn : 2 8 : 



CAGGTGCAGC TGGTGCAATC TGGGGGAQGC TTGGTACAQC ATGGAGGGTC 50 
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CCTGAGACTC TCCTGTGCAG CCTCTGGATT CACCTTCAGT AGTTATGAAA XOO 
TGAACTGGGT CCGCCAGGCT CCAGGGAAGG GGCTGGAQTG GGTCTCAGGT ISO 
ATTAGTGGTA GTGGTGGTAG CACATACTAC GCAGACTCCG TGAAGGGCCG 200 
GTTCACCATC TCCAGAGACA ATTCCAAGAA CACGCTGTAT CTGCAAATGA 2S0 
ACAGACTGAG AGCTGAGGAC ACGOCTGTGT ATTACTGTGC GAGAGATAAT 300 
GGGTGGGAAC TAACGGACTG GTACTTCGAT CTCTGGGGCC GGGGGACAAT 350 
GGTCACCGTC TCCTCAGGTG GAGGCQGTTC AGGCGGAGGT GGCAGCGGCG 400 
GTGGCGGATC GGACATCCAG ATGACCCAGT CTCCTTCCAC CCTGTCTGCA 450 
TCTATTGGAG ACAGAGTCAC CATCACCTGC CGGGCCAGTG AGGGTATTTA 500 
TCACTGGTTG GCCTGGTATC AGCAGAAGCC AGGGAAAGCC CCTAAACTCC 550 
TGATCTATAA GGCCTCTAGT TTAGCCAGTG OGGCCCCATC AAGGTTCAGC 600 
GGCAGTGGAT CTGGGACAGA TTTCACTCTC ACCATCAGCA GCCTGCAGCC €50 
TGATGATTTT GCAACTTATT ACTGCCAACA ATATAGTAAT TATCCGCTCA 7O0 
CTTTCGGCGG AGGGACCAAG CTQQAGATCA AA 732 



(i i) &m±mtmmm*b&*maimto*misL-t*>z.k, 

2. Kfca- KtTHi*!, g#iB«K'J^^f-K*3- 
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HYtJy-kK mt£l <0# l ) K fcffrJD#y K iOWKv^JV7 K 

Ifr&TWB* 3 *14 «t ? K> 1 'J ^7> KXttttiD* y ^7*^ K©«l#«> 

7 y -wf* - mm t fflnftffll-s «t 3 fctftfjit t> tifc 7 y - (7) 
- K-t* J: 9 MS **vMii*if>OM*T**, ft 

4. 1 (7>*°y ^7f- KSWin^y^7*f- Kco^^fv-it k> w 
jH^^itfeffisf^fflt-g-*, fen : 

<DXm&, 7 r - v -f X •? V - Sft K X o Z> mtM 4 SB*O^ 0 

i-;V77^>(F), f-o^>(Y)> h 'j 7° ]> 7 7 >Cw), -fVDW V>Cl)3t 

8. R*l^aWlin#y^yf-K* f ^*LW«u#:gllrK^>f v«v£tr»*8 
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9 . ftl^'^^f K & TO JO * u ^ t> tl?tl, C h 3 K ^ y 

o 

1 1. IS (i) <QMK, mm lo#'J^^f KRWWJ^T'?- K*n- 
1 2 . KM 1 J: oT»aU*lfc#*#*tt«#. 
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1 7 . mmGk&mw* xmtf&Tz y m % m% i nxv*?* mtmna* 

1 8. 11*81 3tm<D&m®mmfcbm$itz$A,x^2>M&® 0 

2 1. (a) #Jm#y^rf- K±©7 5 yKJSa&fcllJftSiL&^lo^'J^T' 

£ <t „ a Win* 'J ^^f- K±<7>7 5 y l o# <; ^ y 

f-K±«)T5y«»3fel:#*ttHfflE^ffl-raj:^4, 4?4 < 4> 1 Oft WJ 

; 

(b) e«*3- K-r*#«EBI t, ii-eiltl^I 

(c) - v+zmm&fesimffi, 

2 2. Ig(a l < t |l^)7^ 

&#®<7)7^ y®£a- K1-* J:^ K**<a#«*$>£M3*i*, »$£2 lie 
2 3. MMrf^ ^&1 (DJK'J^f- Kt#JP*'J^^ 
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Z®X-tZ> Z. t Z$trm*i% 2 2 fEtO^feo 

25. ^ i <t> # <j ^ y f- fx c^ftin ^ ^ 7*^ f<7> ti-eti^m#5E't k * -r 
2 iia«o^o 

2 6. tfr*jg*K>>f >#Cn 3 F>>f >T*4H^ffl2 5 leS^^feo 

2 7. M5Ef FM>^ f I gG^4it«2 6tei« 0 

2 8. *K 'J ^ 7f- K*>fi#** t>»l^)s}fj^yf KS^4 < i <b 1 OttiJQ 

(a) K&Wi,f'M^f F»i, l^'J^^f 
KRWJD#V^^ FO-etL-etLOv;i/^v->fkF^-f ^e>#®-c&u 

(b) »*l^JK'J^7*f-KO#iitt, y**7* F*S£-«Ja&3tt£J: ? 
fcRftiHHKy^-f- F^#®(?)7';-60f-*-;i/^^tffl£f^ffl1-SJ:-9 

( i ) &£M#lt4iivft£r^v h 'J 3** XH ; Xtf 

(i i) ^l<^^U^7*f-Fi:#JD'Ky^'7'f- Ft <7>Mfc#55$&££~7 

*;W7-f F^*^1-S^M#m j l^t#^MlS1-&^> Ft, 

2 9. gC^A-f-v-ft F^-Orf^ -€-©M"e^ffl^^>ftj6ffl£f^ffl*3- F 

3 0 . «u-0 b -R /fit-H E R 3 X^ta-M p 1 /ifi-H E 
3 1. b-R/et-HER 3»0%-Mp l/Si-HER 3 tf* 



C53) 0 0 1 -5 2397 1 

3 2 . b -R / Sl-H E R 3 & tfifi-M p 1 /jft-H E 
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Gin val Gin Leu Val Gin Ser Gly Gly Gly Leu Val Gin Pro Gly 
15 10 is 

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
20 25 30 

Ser Tyr Glu Met Aen Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
35 40 45 

Glu Trp Val Ser Gly lie Ser Gly Ser Gly Gly Ser Thr Tyr Tyr 
50 55 60 

Ala Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser 
65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Arg Leu Arg ALa Glu Asp 
BO B5 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Asn Gly Trp Glu Leu Thr 
95 100 105 

Asp Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Met Val Thr Val 
110 lis 120 

Ser Ser 
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Glu Val Gin Leu Val Glu Ser Gly Pro Gly Leu Val Lys Pro Ser 
15 10 15 

Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lie Ser 
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20 2S 30 

Ser Gly Gly Tyr Tyr Trp Ser Trp lie Arg Gin His Pro Gly Lys 
35 40 4S 

Gly Leu Glu Trp lie Gly Tyr lie Tyr Tyr Ser Gly Ser Thr Tyr 
50 55 60 

Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr 
65 70 75 

Ser Lys Asn Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala 
80 85 $o 

Asp Thr Ala Val Tyr Tyr Cys Ala Arg Val Asp Leu Olu Asp Tyr 
95 100 105 

Gly Ser Gly Ala Ser Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr 
110 H5 120 

Val Ser Ser 
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